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SAFETY AND PROFESSIONAL SERICES

SPS 321.02

Chapter SPS 321
CONSTRUCTION STANDARDS

Subchapterl — Scope
SPS 321.01  Scope.

Subchapter Il — Design Criteria

SPS 321.02 Loads and materials.

SPS 321.03  Exits.

SPS 321.035 Interior circulation.

SPS 321.04  Stairways and elevated areas.

SPS 321.042 Ladders.

SPS 321.045 Ramps.

SPS 321.05 Natural light and natural ventilation.

SPS 321.06  Ceiling height.

SPS 321.07  Attic and crawl space access.

SPS 321.08 Fire separation and dwelling unit separation.
SPS 321.085 Fireblocking.

SPS 321.09 Smoke detectors.

SPS 321.095 Automatic fire sprinklers.

SPS 321.097 Carbon monoxide alarms.

SPS 321.10 Protection against decay and termites.
SPS 3211 Foam plastic.

SPS 32115 Installation of elevators or dumbwaiters.
Subchapter Ill — Excavations

SPS 321.12 Grade.

SPS 321.125 Erosion control and sediment control.
SPS 321.126 Storm water management.

SPS 321.13 Excavations adjacent to adjoining property
SPS 321.14  Excavations for footings and foundations.
Subchapter IV — Footings

SPS 321.15 Footings.

SPS 321.16  Frost protection.

SPS 321.17

Subchapter V — Foundations
SPS 321.18 Foundations.

Subchapter VI — Floors

SPS 321.19  Floor design.

SPS 321.20 Concrete floors.

SPS 321.203 Garage floors.

SPS 321.205 Wood floors in contact with the ground.
SPS 321.21 Precast concrete floors.

SPS 321.22 Wood frame floors.

SPS 321.225 Decks.

Subchapter VIl — Walls

SPS 321.23  Wall design.

SPS 321.24  Exterior covering.
SPS 321.25 Wood frame walls.
SPS 321.26  Masonry walls.

Subchapter VIII — Roof and Ceilings
SPS 321.27 Roof design and framing.
SPS 321.28  Weather protection for roofs.

Subchapter IX — Fireplace Requiements

Drain tiles.

SPS 321.29 Masonry fireplaces.
SPS 321.30 Masonry chimneys.
SPS 321.32  Factory-built fireplaces.

Subchapter X — Construction in Floodplains
SPS 321.33  Construction in floodplains.
SPS 321.34  Construction in coastal floodplains.

Subchapter XI — Installation of Manufactured Homes
SPS 321.40 Installation standards.

Note: Chapter Ind 2ivas renumbered to be chapter ILHR 21, RegiE&lruary

1985,No. 350, ef 3-1-85. Chapter ILHR 2fvas renumbered chapter Comm 2
unders. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 6
7., Stats., Registedanuary1999, No. 517. Chapter Comm 21 was reprinted to co

rectthe Tble ofContents, Register October 2009 No. 6@hapter Comm 21 was

renumbered chapter SPS 321 under s. 13.92 (4) (b) 1., Stats., Register December

2011No. 672.
Subchapter| — Scope

SPS 321.01 Scope. The provisions ofhis chapter shall

apply to the desigrand construction of all one— and 2—family

dwellings.
History: Cr. RegisterNovember1979, No. 287, &6-1-80.

Subchapter Il — Design Criteria

SPS 321.02 Loads and materials. Every dwelling shall

Sha

(b) Live loads. 1. ‘Floors and ceilings.” Floors and ceilings
Il'be designed and constructed to support the minimum live
joadslisted in Table 321.02. The design load shall be applied uni
formly over the component area.

Table 321.02
Live Load
Component (pounds per sq. ft.)
Floors........ ... ... it 40
Garagefloors. . ................ 50
Exterior balconies, decks, porches 40
Ceilings (with storage) .. ........ 20
Ceilings (without storage) . . ... .. 5

be designed and constructed in accordance with the requirements2. ‘Snow loads.” Roofs shall be designed and constructed to

of this section.

supportthe minimum snow loads listed on the zone map. The

(1) DesicnLoAD. Every dwelling shall be designed and conloads shall be assumed to act vertically over the roof area pro
structedto support the actual dead load, live loads and wind loaigéstedupon a horizontal plane.

acting upon it without exceeding the allowable stresses of the
material. The construction of buildings and structures shall res
in a systenthat provides a complete load path capable of transf
ring all loads frompoint of origin through the load-resisting-ele

mentsto the foundation.

s

(c) Wind loads. Dwellings shall be designed and constructed
withstand a horizontal and uplift pressure26f pounds per
Squarefoot acting over the surface area.

(d) Fasteners.All building components shall be fastened to

(a) Deadloads. Every dwelling shall be designed and conwithstandthe dead load, live load and wind load.

structedto support the actual weight of abmponents and mater
ials. Earth—sheltered dwellings shall be designed and construcfg

to support the actual weight of all soil loads.

ote: See the Appendifor a schedule of fasteners that will be acceptable to the
rtmenfor compliance with this subsection. Other fastemrghods may be
allowedif engineered under s. SPS 321.02 (3).

RegisterDecember 201 No. 672
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(2) MetHopsor DEsIGN. All dwellings shall be designed by the following nationally recognized standards.
themethod of structural analysis thre method of accepted prac () Wood. 1. Except as provided in subd. 1. a. and b., structural
tlCl\leotSeF')eSCeItfelEf(;I wR?]gCrDIePsagfttgg Eﬁt;lpsarct:rg(ejr?t.of natural resources, for specilLLmber’ glue—lami_nated timbemm.ber piIi_ngs andfaStening$
requirementselating to buildings located in flood plain zones. Information regarcg allbe designed in accordance with thiational Design Speci
ing the elevation of the regional flood may be obtained frontotte zoning dicial.~  fication for Wood Construction” and the “DesigraMes folbod
(3) STRUCTURAL STANDARDS. (a) General. Design, construc Construction,”a supplement to thHdational Design Specification
tion, installation, practice and structural analysis shall conform for Wood Construction.

Figure 321.02
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a. Section 2.2.5.3. The cumulativefexits of short-time (e) Except as allowed under pars. (f) and (h), the 2 required exit
loads,such asnow shall be considered in determining durationloors shall be separated by at least the greater of the following dis
of load. For snow load, no greater duration of load factor than 1.i@ces:
shallbe used. 1. One-third the length of the longelagonal of the floor in

b. Section 4.1.7. The provisions of this section shiib Planview, exclusive of an attached garage.
apply to reused lumber Reused lumber shdble considered to 2. 20 feet.
havea duration of load factor of 0.90. Note: See appendix for examples of exit separation design.

2. Span tables for joists and rafters printethimappendix or (f) 1. Firstfloor levels that do not meet the separation require

i i ntsunder par(e), shall have at least one egress window-com
;pl)rﬁ(r:ct):j/:eacllogntglsscnilspartment may be used in lieu of designing ing with sub. (6) on that floor level.

3. Sawn lumber that is not graded in accordance with the stan_2:, An €gress window to comply with subdshall be sepa
dardsunder subdl., shall use the NDS published allowabl atedfrom at least one door on the first floor by one of the dis
designstresses for the lumber species using grade number 3 wifdifesunder par(e). _ _
usedfor studs, stringers, rafters or joists and may use grade num 3. Iffirst floor levels that do not meet the separation reguire
ber 1 when used for beams, posts or timbers. mentsunder par(e) contain one or more sleeping rooms, each

(c) Structural steel. The design, fabrication and erection of!€€Pingroom shall have at least one egress window complying
structuralsteel for buildings shall conforto Specification for With sub. (6). o _
StructuralSteel BuildingsAllowable Stress Design and Plastic  (g) 1. The exit separation distance required unde(geshall

Designand the provisions of the accompanying commentary Bgcalculated or measured as a straight line from the midpoint of
adoptedunder Bble 320.24-3. onedoorway to the midpoint of the other doorway

(d) Concrete. Plain, reinforced or prestressed concrete-con 2. For exiting through an attached garage, the separation dis
structionshall conform to the following standards: tanceshall be measured using the door connecting the garage

1. ACI Standard 318, “Building Code Requirements for Reiri"€ dwelling. Distance within the garage shall be ignored.
forced Concrete”. (h) 1. Dwellings consisting of no more than a first floor with

wRy il : maximum floor area of 400 square feet and a loft area not
Struzdtufa?lglgifr(]:doanrgr;g’?'1’ Building Code Requirements foZxceedinghalf of the first floor area, shall be provided with at least
; ) ne exit door leading directly to the exterior and at least one egress
(e) Masonry. The design and construction of masonry Shf\(ﬁ/indow that complies with sub. (6).
conformto the fOHO_W'_ng standards: . 2. a. Dwellings that meet the size restrictions under subd. 1.,
1. ACI 530, Building Code Requirements for Masonry Strure not required to meet the exit separation requirements under
tures. o par. (e) or (f).
2. ACI 530.1, Specification for Masonry Structures. b. If a dwelling that meets the size restrictions under subd. 1.,
(f) Engineeredstructural componentsEngineered structural hasmore than one room on the first flptite door and the egress
componentshall be used in accordance with structural analysindow shall be located in dérent rooms.
or with load tables suppliebly the manufactureprovided those (2) EXITS FROM THE SECONDFLOOR. (a) At least 2 exitshall
load tables were developed usstguctural analysis or load test e hrovidedfrom the second floorOne of the exits shall be a stair

ing. ) way or ramp and lead to the first floor or disajeto grade. The
(g) Whole logs. Dwellings constructed of whole logs shallsecondexit may be via a stairwayr ramp which dischges to
conformto the following standards: gradeor may dischaye to a balcony which complies with sub. (8).
1. ILBA Log Building Standardgor Residential, Hand (b) Except as provided in pgc), windows which comply with
crafted,Interlocking, Scribe-fit Construction. sub.(6) may be provided in each second floor bedroom in lieu of

Note: This standard requires the minimum log diameter to be 8 inches. the second exit from the floor

2. ICC/ANSI 400, Standard on the Design and Construction (¢) Where the second floor is the lowest floor level in a dwell

of Log Structures. ing unit, as in an up—and—down duplex, windows may not be pro

History: Cr. RegisterNovember1979, No. 287, &f6—1-80; r and recr(3) (a), i i
am. (3) (c) and @ble 21.02, cr(3) (c) 2., Registe~ebruary 1985,No. 350, €f videdas the second exit from the floor .
3-1-85; cr (3) (a) 3., am. (3) (b), renum. (3) (e) to be (3) (d), and am., Register (3) EXITS ABOVE THE SECONDFLOOR. (&) Except as provided

November,1995, No. 479, &f12-1-95; renum. and am. (1) (c) to be (@)1, cr  underpars. (b) and (c), each habitable floor above the sdtmmd

(1) (c) 2. and 3., am. (3) (d), Registéanuary1999, No. 517, &f2-1-99; r (3) (a) ; ; B i
3. and or (3) (6). RegisteiMarch. 2001, No. 543, k#~1-01: correction in (3) (b) shallbe provided with at least 2 exits that meet all offttiewing

madeunder s. 13.93 (2m) (b) 7.. Stats., Regidttrch, 2001, No. 543; CR 02-077; fequirements:

am. (1) (intro.) and (d) Registévlay 2003 No. 569, &f8-1-03; corrections in (3) . i i
by andl () made under s. 13,03 (2m) (b) 7. Stats. Register MayEoaBo; CR 1. The exits shall be stairways or ramps that lead to the second

08-0437. (1) (€) 2. and 3., renunl) (c) 1., (3) (@) 10 (e) and (intro.) to be (1) (c), 10OF OF diSCh_age to grade. o _
(3) (b) to (f) and (3) (a) and am. (3) (a) and (e), am. (3) (title}3¥(b) 3., (e) 1., 2. 2. Theexits shall be located such that an exit is accessible to
and(g), am. (3) (e) Register March 2009 No. 638,4f1-09;correction in (1) (b) the second floor if another exit is blocked.

1.,(3) (c) made under s. 13.92 (4) (b) 7., Stats., Register December120a. 672. i o . .
(b) A second stairway aamp exit is not required for habitable
SPS 321.03 Exits. Exits, doors and hallways shall be condreason a third floor that meet all difie following requirements:
structedas specified in this section. 1. The habitable area consists of a single room.

(1) EXITS FROMTHE FIRSTFLOOR. (a) Except as allowed under Note: Non-habitable areas, such as closets and bathrooms may be partitioned of
par. (h), every dwelling unit shall be provided with at least 2 exit 2- Th€ room is not used for sleeping.
doorsaccessible from the first floor 3. The habitable area has a floor area of 400 square feet or less.
(b) Atleast one of the exits shall discharto grade and may 4. There is ateast one egress window meeting the reguire
notgo through a garage. This exit may inclirterior or exterior” mentsof sub. (6) in the habitable area.

stairs. (c) A second stairway or ramp exit is not required for habitable
(c) Anadditional exit may dischge to an outside balcony thatareason a third floor that meet all tfie following requirements:
complieswith sub. (8). 1. The dwelling is fully sprinklered in accordance with MFP

(d) An additional exit may dischge into an attached garagel3Ror NFFA 13D.
providedthe garage has an exit door that disgbsto grade. An 2. If arequired exit includes an attached garage, the garage
overheadyarage door may not be used as an exit.door shall be sprinklered.

RegisterDecember 201 No. 672
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(4) ExiTs FROMLOFTS. (a) At least one stairway exit shall be  b. Ladder rungs shall have a minimum inside width of at least
provided,to the floor belowfor a loft exceeding 400 square feetl2 inches and shall project at least 3 inches from the wall behind

in area. theladder

(b) At least one stairway or ladder exit shallpevided to the c. Ladder rungs shall be able to support a concentrated load
floor below for a loft, 400 square feet or less, in area. of 200 pounds.

(5) EXITSFROMBASEMENTSAND GROUNDFLOORS. (&) General. d. Ladder rungs shall have a maximum rise of 12 inches

Exceptas provided in paib), all basementand ground floors |,
shallbe provided with at least one exit of the following types:
1. A door to the exterior of the dwelling.
2. A stairway or ramp that leads to the floor above.
(b) Basements and gund floors used for sleepind.. Base
mentsand ground floorsised for sleeping shall be provided with, 4

atleast 2 eXItS.' . 1. At least one exit door shall be a swing—-type door at least
2. The exits shall be located as far apart as practical. 80inches high by 36 inches wide

3. The exits may not be accessed from the same ramp er stair ,, Except as allowed under sub@sand 4., other required

way. exit doors shall be at least 76 inches high by 32 inches wide.

4. In addition to the exit type required under. §ay, the sec . :

h : 3. Where double doors are used as a required exit,desch
ondexit from a basement or grouﬂdor used for sleeping shall leaf shall provide a clear opening at least 30 inches wide and be
be one of the following types: : ;

. . atleast 76 inches high.
a. A door to the exterior of the dwelling. L . .
. 4. Where sliding doors are usedasequired exit, the clear
b. A stairway or ramp that leads to the floor above. openingshall beat least 30 inches wide and be at least 76 inches
c. A stairway that leads to a garage provided the garage hagh.
an exit door other than the overhead door (b) All exit doors shall be openable from the interior without
d. An egress window that complies with sub. (6), located the use of a key
each bedroom. (8) BaLconiEs. (a) Balconies shall be made of concrete, metal
(6) WinDowsUSEDFOREXITING. Windowswhich are installed or wood which is treated, protected or naturally decay-resistive
for exit purposes shall comply with the requirements of this sulm accordance with s. SPS 321.10.
section. (b) Balconies shall be provided with guardrails in accordance
(a) The window shalbe openable from the inside without thewith s. SPS 321.04 (3).
useof tools or the removal of a sash. If equipped with a storm or (¢) Balconies which are required for exit purposes shall also
screenjt shall be openable from the inside. - ‘ comply with all of the following requirements:
(b) 1. The nominal size of the net clear window opening shall 1 The balcony guardrail shaiérminate no more than 46
beat least 20 inches by 24 inches irrespective of heightdih.  jnchesabove the floor level of the balcony

Nominal dimensions shall be determined by rounding up fractions 2
: : ¥ . . . The floor level of the balcony shall be no more than 15 feet
of inchesif they are/—inchor greater or rounding down fractlonsabovethe grade below

of inches if they are less thaf-inch.
y 3. The floor of the balcony shall have minimum dimensions

2. No portion of the windowincludingstops, stools, meeting N : e
rails and operator arms, shall infringe on the required opening;.;fe3 dfifneér?gi osnfs%tf' tggfe%uu?rr(ejéagr%gd its supports may infringe on

(c) The area and dimension requirements of (yrmay be (9) SPLIT LEVEL DWELLINGS. In determining the exit require

infringed on by a storm window entin a split level dwelling, all levels that are to be considered

(d) 1. For any window used for exiting, the lowest point 0?single story shall be within 5 feet of each ather
clearopening shall be no more than 60 inches above the floor . .
(10) Two-FAmILY DWELLINGS. In a 2—family dwelling, each

2. If the lowest point of clear opening is more than 46 inCh?/elling unit shall be provided with exits in compliance with this
e

tweenrungs and shall extend to within 12 inches of exterior
grade.

6. The areawaghall be constructed such that water entering
the areaway does not enter the dwelling.

(7) DooRsSUSEDFOREXITING. (a) Doors used for exiting from
welling shall meet the following dimensions:

abovethe floor a permanent platform or fixture shall be installe ;

suchthat a flat surfacat least 20 inches wide and 9 inches dee ction.

> " 7 - History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
is located no more than 46 inches directly betogvclear opening. February,1985, No.350, ef. 3-1-85; emeg. am. (1) (b), (2) and (5) (b) 2. fef

i 5-7-857. (1) (b), . (1) (a) to be (1), am. (2), (7) and (@nd recr(5) to (6),
3. The topmost surface of the platfoonfixture shall be no 3 o ;rg d) ((13) {SQTrzn) (Ré é?s)x 1o be érglgg‘gy(N%_(Sggynééa_@??_sfg;c;(m ) (g éné

morethan 24 inches above the floor ) (7),r. and recr(10) and (1), RegistgrMarch, 1992, No. 435, f4-1-92; am. (8),
4. The topmost surface of the platform or fixture skapiport rl am(ij rzecr((éo) )(e(%,)gegﬁsterhtloyemberiggg, No. gzg, 2{2121—1535; an;. (6m()l§b)

f .and 2., r(ém ., Registedanuary , No. , &f2-1-99; rand recr(1),
alive load of at least 200 pounds. , 5), (7) and (8), am. (2) (b), (6), renum. (6m) to be (6) andand recr(6) (d) and
5. A Step used for the sole purpose of reaching the top of thias renum RegisterMarch, 2001, No. 543, fe#i—1-01; reprinted to correct print

i i i ing error in (6) (e) 2., Register September 2001 No. 68902-077: am. (1) (a), (5)
glzajt-f(())l"lm or fixture is exempt fronthe requirements of s. SF)S(a) (intro.) and (10) (b),.rand recr(1) (e), cr (1) (f) to (h), Register May 20080.
o i . . . 569, eff. 8-1-03; CR 03-097: am. (1) (h) 1., Register November 2004 No. 587, ef
(e) 1. An egress window with any point of clear opetiefpw  1-1-05; CR 08-043: am. (title) and (1) (b)and recr(3) and (7), renum. (6) (€) 5.

i i i i (10) to (12) to be (6) (e) 5. a. and (8) to (10)(&) (e) 5. b. to d., (8) and (9)
adjacemgrade shall be prowded with an areaway In accordangggj;istenvlarch 2009 No. 639, £f4-1-09; correction in (2) (a) made under s. 13.92

with this section. () (b) 7., Stats., Register March 2009 No. 639; @R104' am. (1) (c) Register

2. The width of the areaway shall be at least equal to the widiteeembe2010 No. 660, &f1-1-11; correction in (6) (d) 5., (€) 4., (8) (a), (b) made
of the window under s. 13.92 (4) (b) 7., Stats., Register December 2080. 672.

3. The areaway shall be a minimum of 36 inches measured

perpendiculafrom the outer surface of the below-grade wall ENINGS. All doors and openings to the following areas shall be
4. If the bottom of the areaway is more than 46 inches bel a : : : : :
adjacentgrade or the top of the areaway enclosureateaway 03&@85%228.2?:; gehgggfiﬂggogg%erelther anet clear opening width
shallbe provided with a ladder or at least one additional step to 8{d3 ) ’
egress. Steps used to comply with this section are exempt from (a) Except as provided under pars. (b) and (c), all entrances
the requirements of s. SPS 321.04. Into common use areas.
5. a. Ladders or other stepsed to comply with subd. 4. may (b) Atleast 50% of the bedrooms.
infringe on the required area tiie areaway by a maximum of 6  (c) 1. At least one full bathroom, including doors or openings
inches. to a sink, toilet and tub or showelf this bathroom is accessible

SPS 321.035 Interior circulation. (1) DooRrs AND

RegisterDecember 201l No. 672
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only through a bedroom, the bedroom door shall meet the mini 2. ‘Spiral staircase treads.’” Spiral staircase treads shall have
mumwidth requirements of this section. a minimum tread depth of 7 inches from nosing to nosing-mea

2. If one or more full bathrooms are provided on the first floopuredat a point 12 inches from the outer edgthefcenter column.
the bathroom meeting the requirements undergbgtion shall be 3. ‘Winder treads in series.’wb or more winder treads may
onthe first floor be placed immediately adjacent to each other anywhere in a stair

Note: This section does not require a full bathroom on the first.floor way provided both of the following conditions are met:

(2) HaLways. (a) Except as allowed under p@), the clear a. The winder treads shall have a minimum tread depth of
width of hallways shall be at least 36 inches. inches measured at a point 12 inches from the narrow end of the

(b) The following areallowed to infringe on the required cleartread.
width of a hallway: b. The depth of thenmediately adjoining winder treads shall

1. Door hardware and finish trim. be equal at a point 12 inches from the narrow end of the tread or

2. Handrails may infringe into the minimum width of a hallinside face of spindles or balusters.
way up to 4% inches on each side. c. Winder treads may not be used on a straight stairway

3. Heating registers may infringe into the minimum width 4. ‘Individual winder treads.” aAn individual winder tread
ahallway up to 4 inches and no part of the register may be moraay be placed between rectangular treads or at the end of a flight
than38 inches above the flaor of rectangular treads provided the tread depth, measured at a point

4. Ducts,pipes, light fixtures, structural features, and cornér2 inches from the narroend, is equal to the tread depth of the
treatmentghat arewithin 84 inches of the floor may infringe into rectangular steps in the flight.
the minimum width of a hallway by a maximum of>4nches on b. There may be more than one individual winder tread in a
eachside. stairway or in a flight of stairs.

5. Unlimited infringements are allowed in a hallway more c. Wnder treads may not be used on a straight stairway
than84 inches above the flaor (d) Headroom. 1. Stairways shall be provided with a mini

(3) KitcHeNs. (a) There shall be at least 30 inches of eleafnum headroom clearance of 76 inclmsasured vertically from

ancebetween a wall, a permanently—installed kitchen island, pegline parallel to the nosing of the treads to the ceilinjt sofany
manently—installeckitchen cabinets and the following kitchenoverheadbbstruction directly above that line.

appliancesif provided: 2. The headroom clearance shall be maintained over an inter
1. Arange, cook top or oven. mediatelanding.
2. Asink, refrigerator or freezer 3. The headroom clearance shall be maintaived a landing
(b) Measurements shall iaken from the face of the wall, thatis at the top or bottom of a stairway for a minimum distance
island, cabinet or appliance, ignoring knobs and handles. of 36 inches in the direction of travel of the stairway

Note: See ICC/ANSI A17.1chapter 10 for more guidelines relating to doors and  (e) Uniformity. 1. Within a stairway flight, the greatest tread
accessibleoutes. Under that standard, doors must be at least 80-inches in height@ath may not exceed the smallest tread depth by more3than
gg‘;;'g;gil:t“;‘g';“p“e’gp“;‘v;{ﬁagigg’;ﬂ;{;g,°f“3*'“°“es in width in order to provide inch and the greatest riser height may not exteedmallest riser

History: CR 08-043: crRegister March 2009 No. 639f.ef-1-09. heightby more thar¥/g inch.

2. Theallowed variation in uniformity under subd. 1. may not
SPS 321.04 Stairways and elevated areas. be used to exceed the maximum riser height under(ppor to
(1) ScorE. (a) General. Except as provided under pér), the decreaseéhe minimum tread depth under pan).
following stairways shall conform to the requirements of this sec (f) Open risers Stairways with open risers shall be €on

tion. structedto prevent the through—passage of a sphere with a diame
1. Every interior and exterior stairway attached to, ok sujer of 4 inches or lager between any 2 adjacent treads.
portedby any part of the structure covered under this code. (9) Walking surface.The walking surface of staireadsand
2. Tub access steps, unless they are an integral part ofl@ingsshallbe a planar surface that is free of lips or protrusions
approvedplumbing product. thatcould present a tripping hazard.
(b) Exceptions. The following stairways are not required to . (3) HANDRAILS AND GUARDRAILS. (@) General. 1. Stair flights
complywith the requirements of this section: with more than 3 risers shall be provided witkeatst one handrail

the full length of the stair flight.

2. Handrails or guardrails shall be provided on all open sides
tair flights consisting of more th&misers and on all open sides

1. Stairways leading to non—habitable attics or crawl spacé‘%‘.r
2. Non-required stairways connecting the basement direc&lyS
to the exterior of thestructure without communicating with any ot 4reas that are elevated more than 24 inches above therfloor
otherpart of the structure. exterior grade.
(2) DETAlLs. (a) Width. 1. Except fospiral staircases under nNote: A handrail provided at 30 to 38ches above the tread nosing meets the
subd. 2., stairways shall measure at leasti@¢hes in width. heightrequirement for a guardrail on a stairway
Handrailsand associated trim may projectr@aximum of 4.5 3. a. Except as provided in sulgl.b., handrails and guar
inchesinto the required width at each side of the stairway drails shall be constructed to prevent the through—passage of a
2. Spiral staircases shall be at leastrzhes wide measured Spherewith a diameter of 4 inches or ¢gr. _
from theouter edge of the supporting column to the inner edge of b. The triangular area formed by the tread, riser and bottom
the handrail. rail shall have an opening size that prevents the through—-passage
(b) Riser height.1. a. Except for spiral staircases under sub@f a sphere with a diameter of 6 inches ogéar
2., risers may not exceed 8 inches in height measured vertically c. Rope,cable or similar materials used in handrail or guard
from tread to tread. rail infill shall be strung with maximum openings df:3nches
b. At the top and bottom of a flight, measurement shall beith vertical supports a maximum of 4 feet apart.
takenfrom the top of the nosing tbe finished floor surface unless Note: In some cases, the vertical supports could be simple cable staysehat of

i f ; ; ; calsupport to the rope or cable span. Structural posts must be supplied to provide
thefinished surface is carpetlng, in which case measurement Sﬁﬂail with the minimum 200 pound load resistance, as well as to resist the tensile

be made to the hard surface below the carpeting. loads exerted by the tightened rope or cable.
2. Risers in spiral staircases may not exc@é&dinches in 4. a. Handrails and guardrails shall be designed and con
heightmeasured vertically from tread to tread. structedto withstand a 200 pound load applied in any direction.

(c) Tread depth.1. ‘Rectangular treads.” Rectangular treads b. Handrail or guardrail infill components, balusters and
shallhave minimum tread depth of 9 inches measured herizqgranelfillers shall withstand a horizontally applied perpendicular
tally from nosing to nosing. load of 50 pounds on any one—foot—-square area.
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c. Glazing used in handrail or guardrail assemblies shall be 2. Intermediate landings that connect 2 or more straight
safetyglazing. flights of stairs, or 2 flights of stairs at a right angle, shall be at least
5. Exterior handrails and guardrails shall be constructed @ Wide as the stairway and shall measure at least 36 incttes in
metal,decay resistardr pressure—treated wood, or shall be prdlirectionof travel. . )
tectedfrom the weather 3. Curved or irregular landing shall have a radius of at least
(b) Handrails. 1. ‘Height. Handrails shall be located at least® NCNes. ) ) o _
30 inches, but no more than 38 inches above the nositigeof . 4. Curved or irregular landings shall haveninimum straight
treads. Measurement shall be taken from the hard structural slife measurement of 26 inches between the nosing of toer2
facebeneath any finish material to the top of the radriations nectingtreads measured at a point 18 inches from the narrow end
in uniformity are allowed only whea rail contacts a wall or newel of the landing measured along the nosing of the 2 treads.
postor where a turnout or volute is provided at the bottom step. (b) Landings at the top and base of staifslevel landing shall
2 ‘Clearance.’ The clearance between a hanangilthe wall e provided at the top and base of every stairs. The landing shall
b

surfaceshall be at leastd inches. e at leasas wide as the stairs and shall measure at least 3 feet in
AN , . éhe direction of travel.
3. ‘Winders.” a. Excepas provided under subd. 3. b., th . . .
required handrail on winder steps shall be placed onside (c) Doors at landings.1. Except as provided in subd. 1. a. to

wherethe treads are wider c., level landings shall be provided on each side of any door

. A locatedat the top obase of a stairs, regardless of the direction of

b. Where all winder steps infight have a tread depth of at gy ing “j the following exceptions, stairways to attached garages,
least9 inches from nosing to nosing measured at a point 12 |nct§

Srportsor porches are considered interior stairs:
from the narrow end othe tread, the required handrail may be L -
locatedon either side of the stairway a. A landing is not required between the door and the top of

__interior stairs if the door does not swing over the stairs.

4. 'Projection.” Handrails and associated trim may project b. A landing i ;
; ; ; ; ; : . Alanding is not required between tfeor and the top of
Eﬂi%égirzeg:ghegiévédth of stairs and landingmaximum of 4> an interior stairs of 1 or 2 risers regardless of the direatibn
. e Co . . swing.
5. Size and configuration.” Handrails shall be symmetrlceﬁ c. Alanding is notequired between a sliding glass door and

aboutthe vertical centerline to allow for equal wraparounthef . ) )
thumband fingers. thetop of an exterior stairway of 3 or fewer risers.

a. Handrails with a round or truncated round cross sectional 2- The exterior landing, platform or sidewalk ateatterior
gripping surface shall have a maximum whole diameter of (goorwayshall be located a maximum of 8 inches below the inte
inches. rior floor elevationand shall have a length of at least 36 inches in

S . _ the direction of travel out of the dwelling.

b. Handrailswith a rectangular cross sectional gripping SUr History: Cr. RegisterNovember1979, No. 287, &6-1-80; rand recrRegister

face shall have a maximum perimeter &f Biches with a maxi  February,1985, No. 350, &f3-1-85; am. (intro.),. rand recr(1) (c),renum. (3) (f)

; ; i i to Comm 21.042, Registefanuary1989, No. 397, &f2-1-89; r and recr(intro.)
mum cross sectional dimension ofiZinches. and (3) (c), am. (1) (a2) (a) and (c) 2. and (3) (a), €2) (c) 6., March, 1992, No.
¢. Handrails with other cross sections shalve a maximum 435,eff. 4-1-92; rand rect RegisterNovember1995, No. 479, &f12-1-95; am.

; ; ; R (1) (c) 1.and (d), renum. (2) (intro.) to (b) to be (2) (a) to (c) and am..(&) (b)
crosssectional dimension of the aripping surface 6§ ihches (intro.), Register February1997, No. 494, &€f3-1-97;reprinted to restore dropped

with a maximum linear gripping surface measurement 'af 6 copy,RegisterMarch, 1997, No. 495; (1), renum. (intro.) to be (1) and am., renum.
inchesand a minimum linear gripping surface of 4 inches. gi) and (3) to be (3) and (4), ¢2) and rand recr(4) (a), RegisterMarch, 2001, No.

. ; ; ; ; 3,eff. 4-1-01; CR 02-077: am. (2) (b) 1., (¢) 1. and (3) (a)28r(f) and (3) (c)
Note: See ap.peerM for further |r1format|on on handr.all measurement. . 3..1. and recr(3) (b) 3., renum) (c) to be (4) (c) 1. (intro.), a. fo c. and 2. and am.
6. ‘Continuity.’ Handrails shall be continuotisr the entire (4) (c) 1. (intro.) and 2. Register May 2003, No. 568,&f1-03; CR 03-097: am.

i i i - (2) (), (3) (a) 3.,and (c) 3. Register November 2004 No. 587, f1-05; CR
lengthof the stairs except in any one of the f0|.|OWIng cases: 8 )_((;)43(:r.)a(n3 recr(l)’(a%. ) (g) e o oy ok EfL-0%
a. A handrail may be discontinuous at an intermediate lan@)3. c., 4. b., c., (c) 1. b. and c., renum. (3) (a) 4. and (c) 1. to be (3) (a) 4. a. and (c)

ing. 1. a. Register March 2009 No. 639 &-1-09.

b. A handrqll may havg newel pogts. . ) SPS 321.042 Ladders. Ladders which are used as pairt
c. A handrail may terminate at an intermediate wall proV|d®required exit shall conform to this section.

thelower end of the upper rail is returned to the wall or provided ; ;
with a flared end, the horizontalfeét between the 2 rails m |0a(dl~,¢,)mlcD :ts iggsLtoéAgO plaﬁﬂcégrs shall be designed to withstand
morethan 12 inches measur&é®m the center of the rails, and i :

h y TREAD ORRUNGS. (&) Minimum tread requirements shall
boththe upper and lower rails can be reached from the same trgga p)ecified in Able 321.(0‘)12_ feads lesthan Q?nches in width

withouttaking a step. shallhave open risers. All treads shall be uniform in dimension.
(c) Guardrails. 1. ‘Application.” a. All openings between

floors, and open sides of landings, platforms, balconies or porches Table 321.042

thatare more than 24 inches above grade or a floor shall be preitch of Ladder

tected with guardrails. ,('-ér;gltreeté)s;-lorizontal Ma>ziir;1éjhrgsr)ise Minir(r;rt:g;]g'sr)ead
b. The requirements under subd. 1.apply where insect 7 gto 284 3 5

screensare the only means of enclosure or protection for a surfade: ’

thatis more than 24 inches above grade or a floor greater than 48.4 to 55.0 9 8
c. For exterior applications, the 24 inch vertical measuremef{eae" than 55.0to 61.4 10 !

shall be taken from the lowest point within 3 feet horizontally9reater than 61.4 to 67.4 n 6

from the edge of the deck, landing, porch or similar structure. greaterthan 67.4to 71.6 12 5
2. ‘Height” Guardrails shall be located at leastiBghes  9reaterthan 71.6 10 75.9 12 4

abovethe floor Measurement shall be taken frtime hard struc ~ greater than 75.9 to 80.5 12 3

tural surface beneath any finish material to the top of the rail. greater than 80.5 to 90 12 2

3. ‘Opening size.” Guardrails shall be constructed to prevent (b) Rungsmay only be used for ladders with a pitch range of
the through—passage of a sphere with a diameter of 4 inches76t to 90. Rungs shall be at least 1 inch in diameter for metal lad
larger. dersand % inch for wood ladders. All rungs shall be unifonm

(4) LanDINGS. (a) Intermediatelandings. 1. A level inter ~ dimension.
mediatelanding shall be provided in any stairway with a height of (3) Risers. Risers shalbe uniform in height and shall con
12 feet or more. form with Table 321.042.
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(4) WipTH. The widthof the ladder shall be a minimum of 20naturallight by means of glazeabenings. The area of the glazed

incheswide and a maximum of 30 inches wide. openingsshall be at least 8% tie net floor area, except under the
(5) HanDRAILS. (a) Handrails shall be required for ladder$ollowing circumstances:
with pitches less than 65 (a) Exception. Habitablerooms, other than bedrooms, located

(b) Handrails shall be located so the top of the handrail isiitbasements or ground floors do not require natural light.
least30 inches, but not more than 38 inches, attbeenosing of (b) Exception. Natural light may be obtained from adjoining
thetreads. areasthroughglazed openings, louvers or other approved meth

(c) Open handrails shall be provided with intermediate rails 66's. Door openings into adjoining areas may not be used to satisfy
an ornamental pattern such that a sphere with a diameter oth@ requirement.
inchesor laiger cannot pass through. (2) VenTiLATION. (a) Natural ventilation. Natural ventilation

(d) The clearance between the handrail tredwall surface shall be provided to all habitable rooms by means of openable
shallbe at least% inches. doors,skylights or windows. The net area of the openable doors,

(e) Handrails shall be designed and constructed to withsta$ify/!ightsor windows shall be at least 3.5% of the net floor area
a 200 pound load applied in any direction. 0 It_he rc;om. Bgllancetd meghamca:(vlenﬁ't'a“on mgy be prO\(lddedd

(6) CLEARANCES. (a) The ladder shall hageminimum clear I €U Of openabie exterior aoors, Skylights or windows provide
anceof at least 15 inches on either side of the center of the treg}system is capablsf providing at least one air change per hour
: resh outside air while the room is occupied. Infiltration may
(b) Theedge of the tread nearest to the wall behind the l1addgji pe considered as make—up air for balancing purposes.

shall be separated from the wall by at least 7 _mches. b) Exhaust ventilation All exhaust ventilation shall terminate
(c) A passage way clearance of at least 30 inches parallel to {i&sidethe building.

slopeof a 90 ladder shalbe provided. A passage way clearance (3) SAFETY GLASS. Except as provided in p4e), glazing shall

of at least 36 inches parallel to the slope of al@8der shall be / : ;
provided. Clearances fdntermediate pitches shall vary betweerfONSISt Of safety glass meeting the requirements of CPSC 16 CFR,
art1201 when installed in any of the following locations:

these2 limits in proportion to the slope. L X X

(d) For ladders with less than a°7Sitch the vertical clearance _, (&) Inany sidelight or glazing adjacent to a door that meets all
aboveany tread or rung to an overhead obstruction shall be at I€dsihe following: , L
6 feet 4 inches measured from the leadiuge of the tread or 1. The nearest point of the glazing is within 2 feet of the.door
rung. 2. The nearest point of the glazing is within 5 feet of the floor

History: Renum. from Comm 21.04 (3) (§r. (intro.), RegistgrJanuary1989, 3. The plane of the glazing is within 30 degrees of the plane
No. 397, ef. 2-1-89; am. (6) (b), Registédovember1995, No. 479, &f12-1-95; of the doorF\)Nhen the do%r is ig the closed pos?tion P
am.(5) (b) and (c), Registedanuary1999, No. 517, &f2-1-99;correction in (2) . ; el : .

(), (3) made under s. 13.92 (4) (b) 7., Stats., Register Decemberl2Bb. 672. (b) In any wall where the glazing is within 5 feet vertically of
thelowest drain inlet and within 3 feet horizontally of the nearest

. SPS 321.045 Ramps. (1) GENERAL. Every exterioror partof the inner rim of a bathtub, hot tub, shoveg or whirlpool
interior ramp which leadi or from an exit shall comply with the gppliance.

requirementsf this section. (c) Within 4 feetvertically of a tread or landing in a stairway

Note: See ICC/ANSI A17.1 chapter 5 for more guidelines relatinghe design s :
andconstruction of an accessible ramp. Under that standard, ramps afrupssi andwithin one foot horizontally of the near edge of the tread

ble route for people with disabilities should havel@pe of not more than 1-foot of Ianding.
risein 12-feet of run and should have handrails on both sides of the ramp. (d) Within 4 feet verticallyof the floor and 3 feet horizontally
(2) SLope. Ramps shall not havegsadient greater than 1 in of the nosing of the top or bottom tread of a stair

B e e e £ (¢) Sl glass s not reqired where the size of an ndiicual

tob ﬁgneof glass is 8 inches or less in the least dimension.

0 bé ramps. . . Note: The U.S. Consumer Product Safety Commission requires safety glass for
(3) SurrFACEAND WIDTH. Ramps shall have a slip resistant sumlazingin internal and externaloors, including storm doors and patio doors, as well

face and shall have a minimum width of 36 inches measur%gor the tub or shower enclosures themselves. These federal rules, contained in 16
betweenhandrails R,subchapter B, part 1201, apply in addition to any state rules or statutes.

. . . Note: Glass blocks are considered to be masonry products and are regulated under
(4) HanbralLs. Handrails shall be provided on all open 5|demé ACI 530 standard adopted under s. SPS 320.24. Thegtaeguired to be safety

of ramps. Every ramp that overcomes a change in elevatior? j_‘“g- _

B . . +1 History: Cr. RegisterNovember1979, No. 287, €f6-1-80; rand recr(1) and

morethan 8 'nChe§ shall be prOV'qed with at least one handrat&), RegisterFebruary1985, No. 350, &f3-1-85; rand recr(3) and (4), Register
(@) Ramps which have a gradient greétt@n8.33% or 1:12 July, 1986, No. 367, éf1-1-87; am. (4), Registedanuary 1989, No. 397, &f

or one foot rise in 12 feet of run and which overcome a change? Eﬁg@?&;&23533{1é‘é)r?835(5;%oRi%'St%’fafé‘f‘ﬁS?-zan“ﬁ ?335&&%;;%;;?-(%)

elevationof more than 24 inches, shall be provided with handraiigister January 1999, No. 517, &f2-1-99:CR 02-077: am. (1) (and (5) (b)

on both sides. RegistetMay 2003 No. 569, £f8-1-03; CR 08-043: am. (title),(8) and (4), renum.
(b) Handrails shall be located so the top of the handrail is &% be (3) and am. (3) (intro.),and recr(3) (=) and (b) Register March 2009 No.

least30 inches, but not more than B&hes above the ramp sur ="

face. _ SPS 321.06 Ceiling height. Al habitable rooms, kitch
(c) Open-sided ramps shall have the area below the handggis hallways, bathrooms and corridaisall have a ceiling height
protectedby intermediate rails or an ornamental patteforévent  of at least 7 feet. Habitable rooms niye ceiling heights of less
the passage of a sphere with a diameter of 4 inchesgarlar  than7 feet provided at least 50% of the rosifibor area has a ceil
(d) The clear space between the handrail and any adjoining height of ateast7 feet. Beams and girders or other projections
wall shall be at least/2inches. shall not project more than Biches below the required ceiling
(5) LanpinGs. A level landingshall be provided at the top, atheight.
the foot andat any change in direction of the ramp. The landingHistory: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
shallbe at least as wide as the ramp and shall measure at leasP%1985, No. 350, é13-1-85.

feetin the direction of travel. ;
History: Cr. RegisterJanuary1989, No. 397, &f2-1-89; am. (3) (intro.), Regis SPS 321.07 Attic and crawl Space access. (1) ATTIC.

ter, March, 1992, No. 43%f. 4-1-92; am. (3) (c), RegisieMovember1995, No. Attics with 150 or more square feet of area and 30 or more inches
479, eff. 12-1-95; am. (3) (b), Registefanuary1999, No. 517, &2-1-99; CR  of clear height between the top of the ceiling framing and the bot
03-097:am. (3) (c) Register November 2004 No. 587, Bf1-05; CR 08-043: tom ofthe rafter or top truss chord framing shall be provided with

renum.(iniro.) and (1) to (4) to be (1) to (5) and am. (1) Register March 200880. - 5 access opening of at least 14 by 24 inches, accessible from
' ' insidethe structure.
SPS 321.05 Natural light and natural ventilation. (2) CrawL spaces. Crawl spacewith 18 inches of clearance

(1) NATURAL LIGHT. All habitable rooms shall be provided withor more between the crawl space floor anduhderside of the
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housefloor joist framing shall be provided witdn access opening 2. Only glazing allowed by théoor's listing may be installed
of at least 14 by 24 inches. in any door required under this section.
Note: Access to plumbing or electrical systems may be required under chs. SPS, i inag fi i
382 to 387, Plumbing Code or ch. SPS 316, Electrical Catemé 2. Wa?ldS)OIpCtgﬁT’l Ogiﬂlanllgf)el rcﬁg(c:?esg if’])poennemc?fﬂtl’rgefo?lgevai:]atl\(l)vg =
History: Cr. Register November 1979, No. 287, &f6-1-80; am. Register g9 : ! p . ) 9 y :
March, 1992, No. 435, &f4-1-92; am(1), RegisterNovember1995, No. 479, &f a. The opening is protected with a material that has a finish

12-1-95. rating of at least 20 minutes.
SPS 321.08 Fire separation and dwelling unit sep b. The opening is protected in the same way as the wall or ceil

aration. (1) FIResePARATION. Dwelling units shall be separatedIng where the opening is located. .

from garage spaces, accessory buildings, property lines and other2- The cover or door of the access opening shafidrena
dwelling units in accordance witheBle 321.08 and the following Nently installed with hardware that will maintain it in the closed
requirements: positionwhen not in use.

(2) DWELLING UNIT SEPARATION. (&) General. In 2—family

Table_321.08 dwellings,dwelling units shall be separated from each other and
Blsttance Fire Rated from shared tenant spaces including attics, basements, garages,
etween i i
BetweenDwelling And: Objects! Construction25 vestibulesand corridors.

Detached garage or accessonyLess than 5 feet 3/4-hour walP (b) Attic separat_ion. Dwe”ing units Wi.th attic Space t.hat
building on same property 1/3-hour door or windo&y  €Xtendsover both units shall be separated in accordanceonéh

Another dwelling on same Less than 5 feet 3/4—hour walf* of the following:

property 1/3-hour door or windofv 1. ‘Complete separation.” The units shall be provided with
Detached garage, accessory 5 to 10 feet 3/4-hour walP wall construction under pafd) that extends all the way to the
building, or other dwelling on No requirement on open undersideof the roof deck.

same property ings 2. ‘Vertical andhorizontal separation.” a. The units shall be
Detached garage, accessory More than 10 No requirements provided with wall construction under péd) that extends to the
building, or other dwelling on feet dwelling unit ceiling and ceiling construction under .p@).

same property . - . A .
Property Lines Less than 3 feet 3/4—hour wall b. Dwelling units using this method of separation shaHl pro

1/3—hour door or window  Vide attic draft stopping under pdf) that extends all the way to
theunderside of the roof deck above and in line withstigaration

Property Lines 3 feetormore  No Requirements wall
Zero Lot Line None Follow sub. (2) (d : . . . . .
requiremené ) (@) (c) Doors. Any door installed in the dwelling unit separation
IDistance shall be measured perpendicular from wall to wall or property line, Sha!l have the dooand f_rame as_sembly l_ab6|5d _by_ an 'nde‘)endem
ignoring overhangs. testingagency as having a minimum fire-resistive rating of 20
2 Fire rated construction shall protect the dwelling from an exterior fire source. Minutes. The test to determine the 20-minute rating is not
3Fire rated construction may be in either facing wall. requiredto include t_he hose str-eam p_orﬂon of Fhe test.
4 Fire rated construction shall be in both facing walls. (d) Walls. Walls inthe dwelling unit separation shall be pro
5 The methods for garage separation in (®rl. are examples &f hour wall tectedby not less than orlayer of¥/g-inch Type X gypsum wail
construction. boardor 2 layers of4-inch gypsum wallboard or equivalent on

(a) Attached garagesl. The walls and ceiling between arfachside of the wall with joints in compliance with sub. (1) (a) 2.
attachedjarage and any portion of the dwelling, including attic or (e) Floors and ceilings.A fire protective membrane aie
soffit areas, shall b—hour fire—resistive construction or shall bdayer of5/g-inch Type X gypsum wallboard with joints in cem

constructedhs specified in any of the following: pliance with sub. (1) (a) 2., shall be provided on the ceiling
a. One layer of/g—inch Type X gypsum drywalhall be used beneattthe floor construction that provides the separation.
onthe garage side of the separation wall or ceiling. (f) Draft stopping for concealedof spaces and atticsl.

hAttic areas, mansards, overhangs and abecealed roof spaces
shallbe draft stopped above and in line with the separation wall.

2. Acceptable draft stopping materials include:

b. One layer of2—inchgypsum drywall shall be used on eac
sideof the separation wall or ceiling.

c¢. Two layers of/2—inch gypsum drywall shall be used on the 3
garageside of the separation wall or ceiling. a. ]/8__'nCh wood structural panel.

2. For all methods listed under subd. 1., drywall joints shall P: ¥>~inch gypsum board.
comply with one of the following: (3) PENETRATIONS. (a) Ducts. 1. Except as allowed under

; subd.2., all heating and ventilating ducts that penetraezaired

a Jqlnts shal be.taped or sealeq. . separatiorshall beprotected with a listed fire damper with a rating
b. Joints shall be fitted so that the gapo more thaizo-inch  of at least 90 minutes.
with joints backed by either solid wood or another layer of drywall 5 16 fire damper requirachder subd. 1. may be omitted in
suchthat the joints are staggered. anyof the following cases: T

Note: 1/20-inch is approximately the thickness of a U.S. dime. a. There is a minimum of 6 feet obntinuous steel ductwork

3. \ertical separations between an attached garage ang ' : )
dwelling shall extend from the top of a concrete or masonr %t least one side of the_penetratlon. .
foundationto the underside dhe roof sheathing or fire—resistive. b- The duct has a maximum cross-sectional area sdare
ceiling construction. Inches.

(b) Structural elements exposed in an attached garage.(b) Electrical and plumbing component&enetrations of a
Beams, columns ancbearing walls which are exposed to théequiredseparation bylectrical and plumbing components shall
garageand which provide support for habitable portions of thee firmly packedwith noncombustible material or shall be pro
dwelling shall be protected by one of the methods specified in pigctedwith a listed through—penetration firestop system with-a rat

(a) 1. a. or c. or others hour fire—resistive protection. ma_otf at |gast th‘eNhOUVb 1679, No. 287 66180 rand recrRedist
Istory: I RegisterNovember , NO. y —1—-c0; rand recrregister

~ (c)Doors. 1. The door and frame assembly betweenltved- February,1985, No. 350, & 3-1-85; cr (1m),am. (2), (5) (c) anddble, Register

ing unit and an attached garage shall be labeled by an independgiuary1989, No. 397, &2-1-89; am. (2), (4) and (5) (a) (intro.), renu@) (b)

testingagency as having a minimum fire—resistive rating of 2@d(c) to be (5) (c) and (d) arain. (5) (d), cr(5) (b) and (e), (6), Registevlarch,
; ; ; A 92,No. 435, et 4-1-92; 1 (3) (a), (5) (d), .(3) (b)and (c), (5 ©
minutes. The test to determine the 20-minute rating is n%f)and oy ) ) o (ra() ()|r1(32))( ()6()%6)’?2)“{2 (é),)I(ae)g@eN(g)ve(m)b(gr)ltggg?

requiredto include the hose stream portion of the test. No. 479, ef. 12-1-95; rand recr(5) and (6) (b), am. (6) (c) and (d){8) (€) and
Note: Acceptable tests for finating of door assemblies include ASTM E-152,cr. (7), RegisterJanuary1999, No. 517, &2-1-99; r (1) to (4), renum. (5) to (7)
UL 10B, and NFR 252, to be (1) to (3), and c(2) (e), RegisteMarch, 2001, No. 543, e#-1-01; corree
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tionsin (2) (c) and (dyvere made under s. 13.93 (2m) (b) 7., Stats., Redistech,  |nterconnectionand battery—backup are not requiredtliese
2001,No. 543; CR 02-077: am. (1) (a) 1. and (2) (a) to (c) Register May 2003

569,6F. 8-1-03; CR 08-043: am. (1) (into.) arabie, (1) (&) 4. and (2) (e), renum. dwellings. o o

(1) (), (2) (b).(c) and (d) to be (1) (c) 1., (2) (c), (d) and (e) and am. (2) (d))cr (3) Forfamily living units with one or more communicating

©2. (12)0%» and (ft),,-'ahda%slﬁ(zll) (()%)n L and 82) (a)leegIZSEi; ’(\g")ﬂ;hszt‘)?g No. 839split levels or open adjacent levels with Iésan 5 feet of separa

efr. 4—1-09; correction in e . ade under s. . ., olats., rRegistgr

March2009 No. 639correction in (1) (intro.) made under s. 13.92 (4) (b) BStats., qﬁon.between Ie\(els, one smoke de.teCtor. on the upper level shall

Register December 201 No. 672. sufficefor an adjacent lower level, including basements. Where
thereis an intervening door between one level and the adjacent

SPS 321.085 Fireblocking. (1) FIREBLOCKING LOCA-  lower level, smoke detectors shall be installed on each level.

TIoNS. Fireblocking shall be provided in all tfe following loca (4) Smokealarms and detectors shall be maintained in aecord
tions: - . _ancewith the manufactures specifications.

() In concealed spaces of walls and partitions, including (5) For envelope dwellings, at lea3tsmoke alarms shall be
furred spaces, at the ceiling and floor levels. placedin the air passageway3he alarms shall be placed as far

(b) At all interconnections between concealed vertical armpart as possible.
horizontalspaces including the attachment between a carport and(e) In basements where two required exits are separated by a

adwelling. o continuouswall, a smoke detector shall be placed on each side of
(c) In concealed spaces between stair stringers at the top tredvall within 21 feet of each exit.
bottom of the run and at any intervening floor level. History: Cr. RegisterNovember1979, No. 287, &f6—1-80; r and recrRegister

. . : bruary 1985, No. 350, &f3-1-85; r andrecr RegisterApril, 1990, No. 412, éf
(d) Atall openings around wires, cables, vents, pipes, ducESy"gg e, to be (1), cf2) and (3), RegisteMarch, 1992, No435, ef. 4-1-92;

chimneysand fireplaces at ceiling and floor level. renum.(2) and (3) to be (3) and (4), €2), RegisterNovember1995, No. 479, &f

i i i 12-1-957. and recr(1), r. (2), renum. (3) and (4) to be (2) and (3), and4rand
(2) FIREBLOCKING MATERIALS. Fireblockingshall consist of (). RegiaiorMarch. 2001 o, 543 B¥1-01: CR 08-04% am. (1) and (3).

oneof the_ f0”0Wing: renum.(2) to be (2) (aand am., cr(2) (b) and (6) Register March 2009 No. 638, ef
(@) 2-inch nominal lumber 4-1-09.

(b) Two layers of one-inch nominal lumber SPS 321.095 Automatic fire sprinklers. (1) Exceptas

(c) One thickness éfi—inch nominal plywood or wood struc iy Pl g ;
" > ; . providedin subs. (2) and (3), the design, installation, testing and
tural panel W'.th any Jo'ms. backed with the same ma‘e“?'- maintenancef automatic fire sprinklers shall conform to MFP
(d) One thickness dk—inch gypsum wallboard, face nailed ory3p.
facescrewed to solid wood, with any joints backed with the same (2) (a) The requirements of NBPL3D sections 6.3 (4), 8.1.3

a(tg)ri?zli.belglass or mineral wool batt insulation may be used ﬁnd8.6 are not included as part of this code.
| o ) (b) Fire department connections gnehibited in multipur
both of the following conditions are met: dpgsepiping systems.

inchlés The least dimension of the opening may not excee (3) (@) Limited area automatic fire sprinkler systems are
) . ) . . allowedin dwellings.
2. The batt shall be installed to fill the entire thickness of the (b) 1. A limited area automatic fire sprinkler system shall add
openingor StL.'d cavity . L the following wording to the warningign required in 6.3(5) of
(f) For wires, cables, pipes and vents pnign—shrinking NFpA 13D: “The number and location of sprinklers in this system
caulk, putty mortay or similar material may be used provided NQgesnot conform to NER 13D.”
dimensionof the opening exceedsinch around thepenetrating 2. An automatic fire sprinkler system providing fire protec

object. . ' ) . tion throughout thelwelling in accordance with NAPL3D shall
(9) For chimneysfireplaces and metal vents, fireblockingaqdthe following wording to the warning sign requirecsig(5)

shallbe metal, cement board or other noncombustible materiglf NFR\ 13D: “The number and location of sprinklers in this-sys
History: Cr. RegisterMarch, 2001, No. 54&f. 4-1-01; CR 02-077: am. (1) (b) tem conform .With NER 13D."

RegisterMay 2003 No. 569, &f8-1-03. - - - .
9 Y Note: Multipurpose piping systems need to conform to provisions of the Plumbing

SPS 321.09 Smoke detectors. (1) A listed and labeled ggtg%lguztesrppsip?r?é ts?/gtgeZﬁ.These systems attach fire sprinkler heads to theglwelling

multiple—station smoke alarmwith battery backup shall be = Note: Chapter 145 of the Statutes requires autorfiegisprinkler systems on ded
installedin all of the following locations: icatedwater supply systems, to be installed by a licensed sprinkler fitter

(@) An alarm shall be installed inside each sleeping room. amjt?er{rR%gig?e}oﬁféfﬁezegf&%r_ “ggg“g?g?f_“]‘f_- 639f.6-1-09; CR 10-103:

(b) On floorlevels that contain one or more sleeping areas, an
alarmshallbe installed outside of the sleeping rooms, within 21 SPS 321.097 Carbon monoxide alarms. (1) DErINI-
feetof the centerline of the door opening to af@eping room and TioNs. In this section:

in an exit path from any sleeping room. (@) “Fuel-burning appliance” has the meaning given in s.
(c) On floor levels that do not contain a sleeping area, an alat®l.647(1) (b), Stats.Fuel-burning appliances include stoves,
shallbe installed in a common area on each floor level. ovensgrills, clothes dryers, furnaces, boilers, water heaters, fire
Note: Section 50.035 (2), Stats., requires the installation of a complete low vafilacesand heaters.
age,interconnected or radio—transmitting smoke detection systemdarathunity— Note: Section 101.647 (1) (b), Stats., reads: “Fuel-burning appliance” raeans
basedresidential facilities including those having 8 or fewer beds. devicethat is installed in a dwelling, that burns fossil fuel or carbon-based fuel, and

Nolte: SECtié)n 101.645 r(13),b5t¢’:1'f3-v fequifﬁS tge Ol\aner ofda dmwgir;g tolinstall-a fumkat produces carbon monoxide as a combustion by—-product.

tional smoke detector in the basement of the dwelling and ol vel except w . . ” . : :

the attic or storage area of each dwelling unit. The occupant of such a dweliing unit () “Touristrooming house” has the meaning given in s. DHS
shallmaintain any smoke detector in that unit, except that if any occupant who is 385.03(20).

the owner or any state, countyity, village or town dicer, agent or employee  Note: Section DHS 195.03 (20) readsotTist rooming house” means all lodging
chargedunder statute or municipal ordinance with powers or duties involving inspgslacesand tourist cabins and cottages, other than hotels and motels, in which sleeping
tion of real orpersonal properfygives written notice to the owner that the smokeaccommodationare ofered for pay to tourists or transients. It doesinclude pi
detectoris not functional the owner shall provideithin 5 days after receipt of that vateboarding or rooming houses not accommodating townigtansients, or bed and
notice,any maintenance necessary to make that smoke detector functional.  breakfasiestablishments regulated under ch. DHS 197.

Note: Section 101.745 (4), Stats., requires that the manufacturer of a modular i P
homeshall install a functional smoke detector on each floor level except therattic (2) NEW CONSTRUCTION. (a) General. Except as provnded In

storagearea of each dwelling unit. sub. (4), listed and labeled carbon monoxide alarms shall be

(2) (a) Except for dwellings with no electrical service, smok#stalledand maintained in accordance with s. 101.647 (2) to (6),
detectorgrequired by this section shall be continuously poweregfats.in one and 2—family dwellings, for which building permit
by the house electrical service, and shall be interconnectbdtso applicationswere made or construction commenced oafter

activationof one detector will cause activation of all detectors.F?\‘biuasrylt{ 201%11- 647 (2) o (6), Stat g
. - ; : - " Note: Section 101. o (6), Stats., reads:
(b) Dwellings with no electrical service shall be provided with (2)i\sral aTion AND SAFETY CERTIFICATION. The owner of a dwelling shall install

battery—poweredmokedetectors in the locations under sub. (1)anycarbon monoxide detector required under this section according to the directions

RegisterDecember 201 No. 672
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andspecifications of the manufacturertbe carbon monoxide detectok carbon  touristrooming houses and that contain fuel-burning appliances
monoxidedetector required under this section shall bear an Underwriters Laborglq gaccordance with s. 101.149 (2) and (3), Stats
ries, Inc., listing mark and may kedevice that is combined with a smoke detector Note: Section 101.149 ('2) and.(3) Stats.. reads: ! '

(3) REQUIREMENTS. (a) The owneof a dwelling shall install a functional carbon ( : : ! ¥ T .

: : ; 2) INSTALLATION REQUIREMENTS. (a) Except as provided ar (b), the owner
monoxidedetector in the basement of the dwelling and on eachléwerexcept the ¢ 5 tegigential buildinghall install a carbon monoxide detector in all of the follow
attic, garage, or storage area of each dwelling unit. A carbon monoxide dete%plaees not later than the date specified under(gar
wired to the dwellings electrical wiring system shall havéackup battery power 1. In the basement of the building if the basement has a fuel-bapytignce.
supply. Except as provided under pé), the occupant of the dwelling unit shall 2. Within 15 feet of each sleeping area of a unit that has a fuel-burning appliance.

maintainany carbon monoxide detector in that unit. This paragraph does not appl)é_ Within 15 feetof each sleeping area of a unit that is immediately adjacent to a

to the owner of a dwelling that has no attached garage, no fireplace, and no fygli o+ has a fuel-burning appliance
burningappliance. '

. . _— . ’ . 4. In each roonthat has a fuel-burning appliance and that is not used as a sleepin
(am) 1. If the building permit for the initial construction of a dwelling was issued o5 A'carhon monoxideletector shall bge ir?gtalled under this subdivision not moPe 9
on or after February 1, 201 and the electrical service for the dwelling is providedpan 75 feet from the fuel-burning appliance.

by a public utility as defined in s. 196.01 (5), the owner of the dwelling sfeitll 5. In each hallway leading from a unit that has a fuel-burning appliance, in a loca
eachcarbon monoxide detector required under (@rso that it is powered by the tjon thatis within 75 feet from the unit, except that, if there is no electrical outlet

dwelling’s electrical wiring system, except as provided under subd. 2. - within this distance, the owner shall place the carbonoxide detector at the closest
2. The requirement that each carbon monoxide detector be installed in the maafeilableelectrical outlet in the hallway

providedunder subd. 1. does not apply to a dwelling if the dwelling, when initially (b) If a unit is not part of a multiunit building, the ownettioé residential building
constructed, had no attached garage, no fireplace, and no fuel-burning applianaeednot install more than one carbon monoxide detector in the unit.

(b) If any occupant who is not the owner of a dwelling, or any person authorizedc) 1. Except as provided under subd. 2., the owner of a residential building shall
by state law or by cityvillage, town, or county ordinance or resolution to exerciseomplywith the requirements of this subsection before the building is occupied.
powersor duties involving inspection of real or personal propegiyes written 2. The owner of a residential building shall comply with the requirements of this
noticeto the owner that the carbon monoxide detector is not functionaiwther  subsectiomot later than April 1, 2010, if construction of the building was initiated
shallprovide, within 5 days after receipt of that notice, any maintenaecessary beforeOctober 1, 2008, or if theepartment approved the plans for the construction
to make that carbon monoxide detector functional. of the building under s. 101.12, Stats., before October 1, 2008.

(4) INsPECTION. The department or person authorized by dtateor by city vil- (d) Any carbon monoxide detector thmars an Underwriters Laboratories, Inc.,
lage,town, or county ordinance or resolution to exercise powers or duties involviliging mark or similar mark from an independent product safety certificatggae or
inspectionof real or personal property may inspect new dwellings and, at the requaiggtion satisfies the requirements of this subsection.
of the owner or rentemay inspect the interior of a dwelling unit in a dwelling to  (€) The owner shall install every carbon monoxide detector required by this sub
ensurecompliance with this section. sectionaccording to the directions asgecifications of the manufacturer of the-car

(5) LIABILITY EXEMPTION. The owner of a dwelling is not liable for damages resultPon monoxide detector R
ing from any of the following: (3) MAINTENANCE REQUIREMENTS. (&) The owner of eesidential building shall

(a) A false alarm from a carbon monoxide detector if the carbon monoxide deted@gsSonablynaintain evergarbon monoxide detector in the residential building in the
wasreasonably maintained by the owner of the dwelling. mannerspecified in the instructions for the carbon monoxide detector

(b) The failure of a carbon monoxide detector to operate properly if that failure wagP) An occupant of a unit in a residential building may give the owner of the resi
the result of tampering with, or removal or destruction of, the carbon monoxide degﬁntlal building written notice that a carbon monoxide detector in the residential

: jlding is not functional or has been removed by a person titharthe occupant.
tﬁr by a person otbhler thgn the c()jm;)nerhof the dwelf"%g CZ_; thtlerresult of a faulty dete owner of the residential building shall repair or replace the nonfunctional or
thatwas reasonably maintained by the owner of the dwelling. missingcarbon monoxide detector within 5 days after receipt of the notice.

(6) TAMPERING PROHIBITED. No person may tamper with, remove, destriiscon c) The owner of a residential building is not liable for damages resulting from an;
nect,or remove batteriesom an installed carbon monoxide detecexcept in the ¢ th)e following: 9 g 9 Y

course of inspection, maintenance, or replacement of the detector 1. A false alarm from a carbon monoxide detector if the carbon mondaidetor

(b) Location. 1. On floor levels that contain oaemore sleep Wwasreasonably maintained by the owner of the residential building.
ing areas, a carbon monoxide alarm shall be installed outside, G T o o e O o D nonoxide detee.
thesleeping area, within 21 feet of the centerline of the door-op by a person other than the owner or the result of afahlty alarm thetagasably

ing to any sleeping area and in an exit path from any sleeping aremtainedy the owner as required under.gaj.

2. Onfloor levels that do not contain a sleeping area, a carbon(b) Carbon monoxide alarms shall be witecdhe dwellings
monoxidealarm shall be installed in a common area on each floglectricalservice.
level. (c) Carbon monoxide alarms within a dwelling unit shoel
(c) Electrical service and intepnnection.1. Except as pro interconnectedo that activation obne alarm will cause activa
vided in subd. 2., carbon monoxide alarms shall be continuoutign of all alarms within the dwelling unit.
poweredby the house electrical service, shall have a backup (d) The devices shall conform with one of the following stan
powersupplyand shall be interconnected so that activation of oiards:

alarmwill cause activation of all alarms. . 1. Carbon monoxide alarms shall be listed and labeled identi
2. Dwellings withno electrical service shall be provided withfying conformance with UL 2034.

battery—poweredarbon monoxide alarms in the locations under Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptable

par.(b). Interconnection is not required in these dwellings. underthe 2005 edition of the UL 2034 standa®ihgle and Multiple State Carbon

X X MonoxideAlarms
(d) Standards._The devices shall conform with one of the fol 5 =arhon monoxide detectors and sensors as part of a gas
lowing standards:

] ) ~ detectionor emegency signaling system shall be listed and
1. Carbon monoxide alarms shall be listed and labeled idengibeledidentifying conformance with UL 2075.
fying conformance with UL 2034. Note: Pursuant to this subdivision, carbon monoxide detectors and sensors need

Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptéblee acceptable under the 2007 edition of the UL 2075 star@asdand ®por Pio-
underthe 2005 edition of the UL 2034 standaBihgle and Multiple State Carbon tectorsand Sensors

MonoxideAlarms . (e) The installation of carbon monoxide alamwnsletectors in
2. Carbon monoxide detectors and sensors as part of a gdgcentunits required under s. 101.149 (2) (a) 3., Stats., shall
detectionor emegency signaling system shall be listed andpplyto those units located on the same floor level.
Iagetledllldtengfylng ftort‘gwmk%@.e W'tthL 207% detectors and () 1. For the purposes of s. 101.149 (2) (a) 4., Stats., “room”
ote: TMote: Fursuant 1o tis suncivision, carbon monoxice deiectors and sensigansan enclosed areafafding space for any other human
needto beacceptable under the 2007 edition of the UL 2075 stanBasdand 8por 5 ¢ty ity besides just servicing mechanical equipment, including
(3) ExisTING DWELLINGS. Except as provided sub. (4), listed fuel-burningappliances.
andlabeled carbomonoxide alarms shall be installed and main__ 2. For the purposes of s. 101.149 (2) (a) 4., Stats., where a
tainedin accordance with s. 101.647 (2) to (6), Stats., in one algl—burningappliance is located within a closet enclosed
2-family dwellings, forwhich building permit applications were Spacenot afording spacefor any other human activity within a
madeor initial construction commenced on or aflene 1, 1980, dwelling unit or sleeping unit, earbon monoxide alarm or detec
andbefore February 1, 201 tor shall be located within 75 feet of that closet or space.
Note: See statutory reprint under s. SPS 321.097 (2) (a). (g) Pursuantto s. 101.149 (6) (b), Statse, department may
(4) TOURISTROOMING HOUSES. (@) Listed and labeled carbonissueorders for a violation of the provisions of this subsection.
monoxide alarms with battegecondary power supplies shall be (h) Violation of the provisions dhis subsection shall be sub
installedand maintainedn dwellings to be utilized as licensedjectto the penalties provided under s. 101.149 (8), Stats.
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Note: Section 101.149 (8), Stats., reads: (a) The wood shall be pressure treated with preservative or

(8) PENALTIES. (@) If the department of safety and professional servicdseor —resi i
departmenof health and family services determines after an inspeatiatuilding shallbe a naturally durable and decay—resistant species.

underthis section or s. 254.74 (1g) that the owner of the building has violated sub. (D) Material, such as pressure—treated plywood, flashing-mate
(2) or (3), the respective department shall issue an order requiring the persen torjey], steel shims, or water-resistant membrane material shall be

rectthe violation within 5 days or within such shorter period as the respective-dep
mentdetermines is necessary to protect public health and séffi¢te person does ?J’facedbetween the wood and the concrete or masonry

not correct the violation within the time required, he or she shall forfeit $50 for each (4) All pressure-treated wood and plywood shall be identified
day of violation occurring after the date on which the respective department finds tb@; a quality mark or certificatef inspection of an approved

theviolation was not corrected. . : : LU - . .
(b) If a person ighagedwith more than one violation of sub. (2) or (3) arisingInSpeCtl0nagenCyWhlch maintains continued supervision, testing

out of an inspection of a building owned by therson, those violations shall be andinspection over the quality of the product.
countedas a single violation for the purpose of determining the amount of a forfeitureNote: Heartwood of redwood, cypress, black walnut, catalpa, chestnut, sage

underpatr (a). orangered mulberrywhite oak, or cedar lumber are considered by the department
(c) Whoever violates sub. (4) is subject to the following penalties: to benaturally decay—resistant. Heartwood of bald cypress, redwood, and eastern red
1. For afirst ofense, the person may be fined not more than $10,000 or imprisorﬁﬁﬂarare considered by the department to be naturally termite resistant. .

for not more than 9 months, or both. (5) FAsTENERS. (a) Fasteners for pressure—preservative

2._ For a 2nd or subsequentesfse, the person is guilty of a Cl_ass | felony treatedwood and fire-retardant—-treatagod shall meet one of
History: EmR0826: emer. cr eff. 10-1-08; CR 08-085: cRegister May 2009

No. 641, efi 6-1-09; renumbered under s. 13.92 (4) (rid corrections in (1) (b) thefollowmg rEqUIrememS' . . .

2. and (6) made under s. 13.92 (4) (b) 7., Stats., Register May 2009 No. 641; CR 1. The fastener is a steel bolt with a diamete®.6finch or
10-089renum. (1) (a), (2), (3), (5), (6), (7) to be (4) (a), (b),@). (9), (h) and am. greater.

(4) (9) and (h),.r(1) (b), (4), cr(1), (2), (3), (4) (title), (d), (Register January 201 . .

No. 661, ef. 2-1-11. 2. The fastener is made of stainless steel.

3. The fastener is made of hot-dipped, zinc—galvarsteel
SPS 321.10 Protection against decay and termites. with the coating weight anithickness labeled as complying with
(1) Woodused in any of the applications under this section shalETM A 153.

meetall of the following requirements: ' 4. The fastener is made of steel with a mechanically-depos
(@) The wood shall be labeled and pressure treated with presgd zinc coating labeled as complying with ASTM B 695, Class
vativein accordance with an\WPA standard or shall be naturally 55 or greater
durableand decay-resistant or shall be engineered to be decays, The fastener has coating types and weights in accordance
resistant. ) ~with the fastenermanufacturés recommendations. In the
(b) The wood shall be pressure treated with preservative aissenceof the manufacturés recommendations subd. 1., 2.,
shall be naturally termite—resistant unless additional steps ae4. shall apply
takento make the wood termite-resistant. Note: “Zinc plated,” “zinc coated,” “chrome plated,” etc., fasterdnsiot neces
2) Woodused in the followindocations shall be as requiredS2"!y ComPly with either of these standards. .
unc(ie)rsub. (1): % . (b) When a fastener is usedth a hanger or other metal fixture,
(a) Resting directly upon or embedded in earth. ]Eir;gl}‘zr:lestener shall be of the same material as the hanger or metal
~ (b) Floor joists or sleepers that meet all of the following condi Note: When separate pieces are in close contact, zinc corrodes rapidly in the pres
tions: enceof plain steel. Zinc corrodes much more rapidly in the presence of stainless steel.
1. The joists or sleepers are protected from the weather  (c) For (tjhg ﬁ)urpcIJses of tt?is sectiog, a f%stener includes nails,
. . ; M%:[:ews and bolts, along with nuts and washers.
roorZé t?:cgjlztgc?(rosrles%ﬂers are within 18 inches above a lo istory: Cr. RegisterNovember1979, No. 287, &f6—1-80; r and recrRegister
u € 1. . February,1985, No. 350, &f3-1-85; am. (1) (b) and (3), Registéanuary1989,
3. There isno vapor retarder that meets the requirement®. 397, ef. 2-1-89;r. and recr(1) (intro.) and (b), am. (1) (f), renum. (3) (intro.)

iy be (3) (&), cr(3) (b), RegisteMarch, 1992, No. 435, &i-1-92; am. (1) (aJb),
unders. SPS 322.38 (1) (@ptween the joists or sleepers and th ),ﬁn((%)(?g);),Cge)gi(stzamggsn%eriggs, No. 479, 6f15-1-95: (L) and ((2)) R

soil belOW o ] (3) to be (4), and ci(1) to (3), RegistetMarch, 2001, No. 543, e#4-1-01; CR
~ Note: This situation could occur with a floor over a crawl space or when a flo02-077:am. (4) (a) Register May 2003 No. 569, 81-03; CR 08-043: am. (1),
is added over a patio deck or a garage slab. (2) (a) and (i), rand recr(2) (b) and (h),.n(2) (g) and (4) (b), renum. (2) (c) to (f) and

ini i H ithi 4) (a) tobe (2) (d) to and (4) and am. (2) (e), (f) 1. and (gJ2&K(c), (k) and (5
. (C) Floor JOISIS. exterior to the dwe”mg th&_lt are W.Ithm 1 gf‘;(]is)terMar(cr% gO)OQ l\(l%) 639,(Ef)4—1—09; ct()n?e(ct%or(lf)in(\z) @ Sggr%wagctlj(e)ur(\d)er S. 1(3.)92
inchesabove exterior grade, unless protected with a moisture bai ) 7., stats., Register March 2009 No. 638y ection in (2) (b) 3. made under
rner. s.13.92 (4) (b) 7., Stats., Register December 2080. 672.
Note: Acceptable moisture barriers for this application inclidgénch exterior

preservative-treateaglywood, or ice dam protectiamaterial listed as meeting the :
requirementof ASTM D 1970 or vapor retarder material, provided they are pro. 9PS 321.11  Foam plastic. (1) (a) General. Foam plas

tectedfrom physical and UV light damage. tic insulation shall have a flame-spread rating of 75 or less and a
(d) Girdersthat span directly over and within 12 inches osmoke—developerhting of 450 or less when tested in accordance
earth. with ASTM E-84.

(e) Sills and rim joists that rest on concrete or masonry and are(b) Thermal barrier Except as provided in pdc), foam plas
alsobelow grade or within 8 inches above final exterior gradelic insulation shall be separated from the interior of the dwelling

(f) Siding andsheathing in contact with concrete, masonry ¢y one of the following thermal barriers:
earthand within 6 inches above final exterior grade. 1. Ye=inch gypsum wallboard.

(9) Ends of wood structuraiembers and their shims resting 2. “>=inch nominal wood structural panel.
on or supported in masonry or concrete walls and having-clear 3. 3¥-inch sawn lumber with tongue—and-groove or lap
ancesof less tharyz inch on the top, sides and ends. joints.

(h) Bottom plates or sole plates of walls that rest on concrete 4. 1-inch of masonry or concrete.
or masonry and that are below exterior grade or less than 8 inchess - A product or material shown by an independent laboratory
abovefinal exterior grade. _ to limit the temperature rise on the unexposed sutta280F for

(i) Columns indirect contact with concrete or masonry unlesss minutes when tested in accordance with ASTM -1
supporteddy a structural pedestal or plirtthock at least one inch 6. For doors onlysheet metal with a minimum thickness of

abovethe floor . _ 26 standard steajauge or aluminum with a minimum thickness
() Any structural part of an outdoor deck, including the declof 0.032 inch.

ing. Note: Number 26 standard steel gauge is approximately equal to 0.018-inch.
(k) Permanent wood foundations. (c) Exemptions fym thermal barrier equirement.The follow
(3) Wood girders that rest directly oaxterior concrete or ing applications of foam plastic do not require a thermal barrier:
masonryshall be protected by one of the following methods: 1. On overhead garage doors.
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2. In the box sill of the basement or ground fladvove the 2. Seven and a half tons per acre per [year] where silt, silty
bottom of the floor joists. clay loam or silt loam textures are exposed.

(2) Insulationthat does not meet the requirements of this sec Note: A missing word is shown in brackets. . ,
tion may be approved by the department in accordance v@®Ss. () A reduction of at least 80% of the potential sediment load
320.18. Approval will be based on tests that evaluate materialsigrstorm water rundfirom thesite on an average annual basis as

productsrepresentative of actual end-use applications. compared with no sediment erosioncontrols for the site when
Note: See s. SPS 322.04 (2) for requirements for protecting foam plastic on the land disturbing construction activity involves one or more
exteriorof a dwelling. acres.

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (1) (b), Regis . : ;
ter,January1989, No. 397, &2-1-89; r andrecr (1) (intro.), am. (1) (a), renum. (C) A reduction of at least 40% of tmtent'al sediment load

(1) (b) and (c) to be (1) (c) and (d) and am. (1) (ckir(b), RegisteMarch, 1992, in storm water rundffrom thesite on an average annual basis as

Té) fsgs, ef. 3—1—95; a,mt. (b) (dh (ggb{ieh?131$gvggbfr 011995, Not-, 47,9,5; comparedwith no sediment or erosion controls for the sitere
—1-957. and recrregisteriviarcn, , NO. , —1-01;correction in H H H i H

madeunder s. 13.92 (4) (b) 7., Stats., Register December 20o. 672. loeCSCSJPan one acre of land disturbing construction activity is to

; ; _ Note: See appendix for further explanatory material regarding compliance solu
SPS 321.115 Installation of elevators or dumbwait tions for 80 and 40% reductions.

ers. Elevators or dumbwaiters serving dwelling units shall-com (4) SolL LossanALYSIs. Potential soil losshall be determined

ply with the requirements under ch. SPS 318. ; ; ; :
History: CR 08-030: crRegister December 2008 No. 636, &f1-09;correc- usingan engineer analytical modeling acceptabléne depart

tion made under s. 13.92 (4) (b) 7., Stats., Register DecemberR20b. 672. ment. . . . . .
Note: The Revised Universal Soil Loss Equation Il is an example ateeptable
Subchapter I” J— Excavatlons modelto determine soil loss.

(5) MonNIToRING. (&) The owneor ownets agent shall check
SPS 321.12 Grade. The finished grade of the soil shallthe erosion and sediment control practicesriamtenanceeeds
slopeaway from the dwelling at a rate affleast—inch per foot atall the following intervals until the site is stabilized:
for a minimum distance of 10 feet, or to the lot line, whichever is 1. At least weekly
less. 2. Within 24 hours after a rainfablvent of 0.5 inches or
History: Cr. RegisterNovember1979, No. 287, £f6-1-80; CR 02-077: am. greater. A rainfall event shall be considered to be the total amount
RegisteMay 2003 No. 569, £/8-1-03. of rainfall recorded in any continuous 24 hour period.
SPS 321.125 Erosion control and sediment control. 3. At all intervals cited on the erosion and sediment control

(1) GeneraL. (a) Where landisturbingconstruction activity is Plan-: o o
to occur erosion and sediment contrptactices shall” be  (b) The owner or ownés agent shall maintain a monitoring
employed,as necessanand maintained to prevent or reduce théecordwhen the land disturbing construction activity involves one
potentialdeposition of soil or sediment to all of the following: Or more acres.

1. The waters of the state. (c) The monitoring record shall contain at least the following

2. Adjacent properties. information: , _ _

(b) Land disturbing construction activities, except those actiy 1 The condition of the erosion asediment control practices
ities necessary to implement erosionsadiment control prac atthe intervals specified under péa). ,
tices, may not begin until the sediment control practices are in 2. A description of the maintenance condudiedepair or
place for each area to be disturbed in accordance with theplaceerosion and sediment control practices.
approvedplan. (6) MAINTENANCE. (a) 1. Except gsrovided in subd. 3., bf

(c) Erosion and sediment control practices shall be maintaingtp sediment deposition resulting fraifme failure of an erosion
until the disturbed areas are stabilizeddisturbed area shall be Or sediment control practice shall be cleanedythe end of the
consideredstabilized by vegetation whenperennial cover has nextday

beenestablished with a density of at least 70% Note: Contact the Department of Natural Resources before attempting to clean up
d) E . d di | L Il eith b any sediment deposited or discbad into the waters of the state.
(d) Erosion and sediment control practic#sll either be 2. Except as provided in subd. 3.f-gfite soil deposition,

approvedby the department or listed by the department of natutaly,, ingfrom construction activitythat creates a nuisanseall
resourcesn accordance with the process under s. NR 151.32 (gL ~|eaned up by the end of the work.day

Note: Listed practices can be found through Safetyand Buildings Division L . .
websiteat wwwcommerce.state.wi.us/SB or by contactingSaéety and Buildings 3. A municipality may enact more stringer@quirements
Division at (608) 266-3151. regarding cleanup of soil or sediment deposition onto public

(2) MANDATED PRACTICES. Specific practices at each siteways.
whereland disturbing construction activity is to occur shallbe uti  (b) 1. Except as required in subd. 2., the owner or damner

lized to prevent or reduce all of the following: agent shall complete repair or replacement of erosion and sedi

(a) The deposition of soil from being tracked onto streets lsgentcontrol practices as necessary within 48 hours of an interval
vehicles. specifiedunder sub. (5).

(b) Thedischage of sediment from disturbed areas into on— 2. When the failure of erosion or sediment control practices
site storm water inlets. resultsin an immediate threat of sediment entering pus@iwers

(c) The dischage of sediment from disturbed areas into abufr the waters of the state, procedures shall be implemented imme
ting waters of the state. diatelyto repair or replace the practices.

. : : Note: See Appendix for further explanatory material.

(d) The d'SChaJe of sediment from dralnage ways that flow History: Cr. RegisterSeptember1992, No. 441, &12-1-92; am(1) (b), Regis
off the site. ter, November 1995, No. 479, &f12-1-95 am. (1) (a), renum. (1) (b) to (e) to be

(e) The dischaye of sediment by dewatering activities. (1) (c) to (fland am. (c), c(1) (b), RegisterFebruary1997, No. 494, &f3-1-97,

. . . . .. CR02-077: cr(4) Register May 2003 No. 569f.68-1-03; CR 05-13: . and recr
(f) The dischage of sediment eroding from soil stockpileSRegisterDecember 2006 No. 612 fe4—1-07.

existingfor more than 7 days.
(3) ConTROL STANDARDS. Including the practices under sub. SPS 321.126 Storm water management. ~ Stormwater

(2), additional erosion andediment control practices shall behanagemenpracticesshall be employed in accordance with s.
employed,as necessario accomplish one of the following: NR 151.12and maintained when the land disturbing construction

(a) A potential annual cumulative soil loss rate of not mor@Ctivity involves one or more acres. .
Note: See appendix for further explanatory material.

thanone of the following: History: CR 05-13: cr Register December 2006 No. 613, éf1-07.
1. Five tons per acre per year where sand, loamy sand, sandy
loam,loam, sandy clay loaneJay loam, sandy clagilty clay or SPS 321.13 Excavations adjacent to adjoining
clay textures are exposed. property. (1) NoTice. Any person making or causing an
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SPS 321.16

excavatiorwhich may afect the lateral soil support of adjoiningney or fireplace. The minimum depth shall measure at least 12

propertyor buildings shall provide at least 30 days writtetice

inchesnominal.

to all owners of adjoining buildings of the intention to excavate. (e) Floating slabs.Any dwelling supported on a floating slab

The notice shall state that adjoining buildings may recpéena
nentprotection.

on grade shall be designed through structural analysis.
(f) Deck footings.Decks attached to dwellings and detached

(a) Exception. The 30—dayime limit for written notification deckswhich serve an exit shall be supported on a structural system
may be waived if such waiver is signed by the owner(s) of thssignedto transmit and safely distribute the loddsthe soil.

adjoining properties.

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION
EXTENSIONS. (a) Excavations less than 12 feet in depththe
excavationis made to a depth of 12 feet or less below gréme,

Footingsshallbe sized to not exceed the allowable material-stres
ses. The bearing area shall be at least equal to the area required
to transfer the loads to the supporting soil without exceeding the
bearing values of the soil.

personmaking or causing the excavation shall not be responsible(3) s, -gearING caPaciTY. No footing or foundation shall be
for any necessary underpinning or extension of the foundationg,@fcedon soil with a bearing capacity of less than 2,000 pounds

any adjoining buildings.
(b) Excavations grater than 12 feet in depitlif the excavation

persquare foot unlegbe footing or foundation has been designed
throughstructural analysis. The soil-bearing values of common

is made toa depth in excess of 12 feet below grade, the ownerég)ils may be determined through soil identification.

of adjoining buildings shall be responsilfler any necessary

Note: The department will accept the soil-bearing values for the types of soil

underpinningor extensiorof the foundations of their buildings to listedin the following table:

a depth of 12 fedielow grade. The person making or causing th
excavatiornshallbe responsible for any underpinning or extension

of foundations below the depth of 12 feet below grade.
History: Cr. RegisterNovember1979, No. 287, &6-1-80.

SPS 321.14 Excavations for footings and founda -
tions. (1) EXCAVATIONS BELOW FOOTINGSAND FOUNDATIONS. NO

excavation shall be made below the footing and foundation unle

provisionsare taken to prevent the collapsetioé footing or
foundation.

(2) ExcavaTioNs FORFOOTINGS. All footings shall be located
on undisturbed or compacted soil, free ajamic material, unless

thefootings are reinforced to bridge poor soil conditions.
History: Cr. RegisterNovember1979, No. 287, &f6-1-80.

Subchapter |V — Footings

SPS 321.15 Footings. (1) GeENerAL. (a) The dwelling
andattached structures, such as decks and garstigdbbe sup
portedon a structural system designed to transmé safely dis
tribute the loads to the soil.

(b) The loads for determining the footing size shall include tl

%ype of soil PSF
1. Wet, soft clay; very loose silt; silty clay . .. ................. 2,000
2. Loose, fine sand; medium clay; loose sandy clay sails. . . . . .. 2,000
3. Stiff clay; firminomganicsilt .. ... . o 3,000
4. Medium (firm) sand; loose sandy gravel; firm sandy clay soils;

harddryclay......... ..o 4, 00
$%Dense sand and gravel; very compact mixture of skyd and

gravel . ... 6,000

OCK. .« e 12,000

(a) Minimum soil-bearing valueslf the soil located directly
undera footing or foundatioroverlies a layer of soil having a
smallerallowable bearing value, the smaller soil-bearing value
shallbe used.

(b) Unprepaed fill material, oganic material. No footing or
foundation shall be placed upanpreparedill material, oganic
soil, alluvial soil or mud unless the load will be supported. When
requestedsoil data shall be provided.

Note: The decomposition of ganic material in landfill sites established floe
disposalbf oganic wastes may produce odorous, t@xid explosive concentrations
of gas which may seep into buildings through storm sewers and similagrondet
haiities unless provisions are taken to release the gases to the atmosphere.

weightof the live load, roof, walls, floors, pier or column, plus the History: Cr. RegisterNovember1979, No. 287, £/6-1-80; am. (1) (a), Regis

weight of the structural system and the soil over the footing.

ter,January1989, No. 397, &f2-1-89; cr (1) (f), RegisterMarch, 1992, No. 435,
ff. 4-1-92; am. (1) (e), Registdovember1995, No. 479, &€f12-1-95; am. (1)

(c) Footings shall bsized to not exceed the allowable materiqeb)', RegisterMarch, 2001, No. 543, fei—1-01; CR 08-043: renum. (intro.), @jd

stresses.

(2)to be (1), (2) and (3) and alfl), (2) (b) and (e), c(1) (e) Register March 2009

(d) The bearing area shall be at least equal to the area requ'ﬂ%&sg' ef. 4-1-09.

to transfer the loads to the supporting soil without exceeding the

bearing capacity of the soil.
(e) Structures supported on floating slabs or similar shall

foundationsmay notbe physically attached to structures that arg
supportedby footings that extend below the frost line unless g
isolationjoint is used between thetructures. This isolation shall

extendfor the full height of the structure.
(2) Size anD TYPE. Unless designed by structural analysi

unreinforcedconcrete footings shall comply with the following

requirements:
(a) Continuous footings.The minimum width of théooting

on each side of the foundation wall shall measure at least 4 inc

SPS 321.16 Frost protection. (1) GENERAL. (a) Except
as allowed under sub. (2), footings and foundations, including
osefor ramps and stoops, shall placed below the frost pene
ationlevel or at least 48 inches below adjacent grade, whichever
8 deeper

(b) Footings may not be placed on frozen material.

(2) ExcepTioNs. (a) Frost protected shallow foundations shall
e designed imaccordance with ASCE-32 as adopted abl&
320.24-5.

(b) Portions of footings or foundations located directly under

jadow areaways do not require frost protectaavided the rest

wider than the wall. The footing depth shall be at least 8 inch@§the foundation is protected in accordance with this section.

nominal. Footing placed in unstable soil shall be formeihtels

(c) Footings and foundations may bear directly on bedrock less

may be used in place of continuous footings when there istkan48 inches below adjacent grade provided all of the following

changein footing elevation.

conditionsare met.

Note: Unstable soil includes soils that are unable to support themselves ata 90 1, The rock shall be cleaned of all earth prior to placement.

degreeangle for the full depth of the footing.

(b) Column or pier footing.1. The minimum width and length
of column or pier footings shall measwaieleast 2 feet by 2 feet.
2. The minimum depth of column or pier footings shall mea

sureat least 12 inches nominal.

(c) Trench footings.Footings poured integrally with the wall

2. All clay in crevices of the rock shall be removed to the level
of frost penetration or to 1.5 times the width of the rock crevice,
whichever is less.

3. Provisions shalbe taken to prevent water from collecting

anywherealong the foundation.
Note: See Appendix for further information.

may be used when soil conditions permit. The minimum width History: Cr. RegisterNovember1979, No. 287, &/6-1-80; am. (intro.), Regis

shallbe at least 8 inches nominal.
(d) Chimney and feplace footings.Footing for chimneys or

ter, February1985, No. 350, &€f3-1-85; renum(intro.) and (1) to be (1) and (2) and
am.(2) (d), cr (2) (e), Registedanuary1989, No. 397, €f2-1-89; am. (1), Register
November,1995, No. 479, &f12-1-95; correctiotin (2) (e) made under s. 13.93

fireplaces shall extend at least 4 inches on each side of the chim) (b) 7., Stats., Registaviarch, 2001, No. 543; CR 08-043and recrRegister
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March2009 No. 639, &f4-1-09;correction in (2) (a) made under s13.92 (4) (b)  ing away from the dwelling with at least 12 incluégoarse aggre
7., Stats., Register December 2Q1No. 672. gatethat meets all of the following criteria:

SPS 321.17 Draintiles. (1) DETERMINATION OFNEED. (&) a. 100% of the aggregate shall pass a 1—_inch S_ieve.
Newconstruction. 1. Except as provided under sub. (2), acom b. 90-100% of the aggregate shall pa¥s-ach sieve.
pletedrain tile or pipe system shall be installed around the feunda c. 0-55% of the aggregate shall padg-¢inch sieve.
tion of dwellings under construction where groundwater occurs d. 0-5% of the aggregate shall pass a #8 sieve.
abovethe bottom of the footing. Note: A #8 sieve has square openings of 2.36 mm or 0.09 inch.

2. For the purposes of this section, a complete drain tile pNote: These specifications encompass aggregate sizes #6 and #67 per ASTM stan
pipe system includes all of the following: ardg 33. Oélthe g’"o St'.zles' #6is .Coarserh b ded at "
a. The drain tile or pipe installed inside and outside th§z_f - & bleeder WIes or pIpes shall beé provided at no more than

foundation,except as allowed under s. SPS 321.17 (3) (d) 1. qme?i%tr'gtrg?rﬁatlifetgrcﬁgg_ed the exterior drain tile or pipe to the

b. Bleeders connecting the inside tile or pipe to the outside tile |, pgjeeder tiles or pipes shall have a minimum interior diame

or pipe. _ ter of 3 inches.
c. The sump pit or (_JVOCk- c. Direct connection of the bleeders is not required if the-inter
d. The dischae piping. sectionof the bleeder with the tile or pipe is covered with a mem

e. A pump or other means of disafjiag water to grade.  braneor fabric that prevents soil and fines from entering the sys
(b) Optional systems1. If a complete drain tiler pipe system te€m.

is not required by natural conditions under. @y or by a muniei 7. The drain tiles or pipe that lead from the footing tilethéo
pality or registered UDC inspection agenaypartial drain tile or sump pit shall béaid at a grade of at leaginch per footleading
pipe system may be installed. to the sump pit. The remaining drain tiles or pipe shall be level or

2. For the purposes of this section, a partial drain tijgijge  gradeddownward to the line leading to the sump pit.
systemincludes a means of discharg water from the tile or pipe  (€) Drain tile or pipe dischage. 1. Drain tiles or pipe shall be

andmay include any of the other elements under (@ar2. connectedo the sump pit.
Note: Means of discha@ing water include a sump pit, a crock or natunabns 2. The sump pit shall dischge to naturalgrade or be
of drainage to daylight. . -
equippedwith a pump.

d (2) OpTIONAL sysTEMs. (@) New construction.1. Fornew 3. All otheraspects of drain tile discly shall be in accord

iwelling construction, a municipality or registered UDC |nspe%ﬂk ewith the uniform plumbing code, chs. SPS 382 to 387

tion agency may dEterml.ne the soil types a.nd .natura.l or seaso %te: The following is a reprint of a pertinent’ section of the plumbing code:

_ground_wateﬂevels for which a complete drain tile or pipe system SPS382.36 (8) SuMPSAND PUMPS. (a) Sumps.1. ‘General.” All storm building

is required. subdrainsshall dischage into a sump, the contents of whattall be automatically
2. For new dwelling construction, municipality may not lifted and dischayed, dispersed or used in accordance with sub. (4).

enactrequirements for other than compldtain tile or pipe sys 2. ‘Construction and installation’. a. Except as provided in subd. 2. c. and d., an
tems. interior sump shall have rim extending at least one inch above the floor immediately

. L. ) . adjacento the sump.
(b) Alterations to an existing dwelling-or analteration to an  b. A sump shall have a removable cover ofisieit strength for anticipated loads.
existing dwelling covered by this code, a municipality nragt c. Where a sump is installed in an exterior meter pit or elevator pit, the rim may

; P : be level with the floor
requirea complete drain tile or pipe system. d. When a sump is provided with an airtight, solid cover

(c) Partial systems Municipalities may allow partial drain tile 3, ‘Location. All sumps installed for the purpose of receiving clearwgteund
or pipe systems for nedwellings under construction or existingwateror stormwater shalie separated from water wells by the applicable separation
dwellings. distan(?es contlained in chs. NRL&Ind 812, oasotherwise permitted by the depart

mentof natural resources.

(3) MATERIAL  AND_ INSTALLATION REQUIREMENTS =~ FOR Note: See Appendix A-82.3(L1) (d) for material reprinted from s. NR 812.08.
REQUIREDSYSTEMS. (@) General. _Complete drain tile or pipe syS 4. ‘size’. Except as recommended by the pump manufactheesize of each
temsrequired by natural conditions under sub. (1) (a) or bysampshall be no smaller than 16 inches in diameter at the tdpchds in diameter
municipality or registered UDC inspection agency shall complgtthe bottom, and 22 inches in depth. ) ) .
with the requirements of this subsection. pagterjuPngmps.l. Size.” The pump shall be of a capacity appropriate for the-antici

(b) Basement floor slabsThe basement slab shall be placed 2. ‘Dischage piping.’ a. Where a pump disches into a storm drain system, a
on at least 4 inches of clean graded sand, gravel or crushed stomekvalve shall be installed.

; ; b. The minimumdiameter dischge piping shall be based on the design flow rate
(c) Manufactued drainage systemsvlanufactured drainage ... pump and a minimum velocity of one foot/second.

sy_stemS"lot meeting the reqw_rements of this sectl_on Sh_a” be su History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister

mitted to the departmefr review and approval prior to installa February,1985, No. 350, €f3-1-85; r and recr(3) (a) 3. and (4), RegisteMay,

tion. 1988d,N0. 3;8?,( d)f 6-1-88; am. (2) (f), Registejanuaryé%%, No. 39(7,)éf2—1—89;

R . . . P . r. and recr(4) (c) 3., RegisteAugust, 1991, No. 428,feB-1-91,; cr(5), Register

(d) D_raln tl|$ or pipe installation. D_raln tile or pipe used f_OI’ March,1992, No. 435, é&f4-1-92;r. and recrRegisterJanuary1999, No. 517, &f
foundationdrainage shall comply with the following require 2-1-99:am. (3) (d) 4., RegisteMarch, 2001, No. 54&f. 4-1-01; CR 03-097: am.

ments: (1) (b) 1., (2) (a) 1., and (3) (a) Register November 2004 No. 587,-€f-05; CR

0F—043: am. (1) (a) 2. and (b) 2., renum. (3) (d) 1. to 4., 5. and 6. to be (3) (d) 2. to
1. a. Except as allowed under subd. 1. b., the top of the ®l&s a and 7., c(3) (d) 1., 6. b. and c. Register March 2009 No. 6394eL-09;

or pipe shall be at or below the top of the footing. correction in (1) (@) 2. a., (3) (e) 3. made undex. 13.92 (4) (b) 7., Stats., Register
b. Where the top of the footing is more than 4 inches beldg§cemPer201t No. 672.
the bottom of the floor slab, tile or pipe is required on the interior _ ;
of the foundation only and it shalﬁ) Ee placxgdectly under the SubchapterV — Foundations
floor. SPS 321.18 Foundations. (1) GENErAL. (a) Design.
Note: This situation will commonly occur with a walk—out basement. Foundatiornwalls shall be designeahd constructed to support the
2. Drain tile or pipe shalave an inside diameter of at leasterticalloads of the dwelling, lateral soil pressure, and other loads
3 inches. without exceeding the allowable stresses of the materials of which
3. Drain tile or pipeshall have open seams, joints or perforahe foundations are constructed.
tionsto allow water to enter (b) Lateral support at baselateralsupport such as floor slabs

4. Where individual tiles are used, they shalldid with /g  or framing shall be provided at the base of foundation walls.
inch open joints. Joints between tiles shall be covered with a strip(c) Lateral support at top.Lateral support shall be provided
of asphalt or tar impregnated felt. atthe top of the foundation walls by one of the following:

5. The tile or pipe shall be placed upon at least 2 inches of 2. Structural analysis. A system designed through structural
coarseaggregate and shall be covered on the top and the side &amlysis.

RegisterDecember 201l No. 672


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 1-1-2012. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
33 SAFETY AND PROFESSIONAL SERICES SPS 321.18

3. Anchor bolts. a. Structural steel anchor baltdeast’z  cFor relatively rigid walls, as when braceg floors, the design lateral soil load
inchin diameterembedded at least 7 inches into the [concrete or ha"tbe i?creatseg'for Sgr;qd an?hgra%ﬁb Sf,'als ItO 60 Psg per fc?ot of ditpth- fFva$§|
; ; ; F entwalls extending namore than 8 feet below grade and supporting flexible
grOUted masonry with a maximum spacing of 72 inctees floor systems are not considered relatively rigid walls.
locatedwithin 18 inches of wall corners. , ,_ ,
. . dEor relatively rigid walls, as whebraced by floors, the design lateral load shall be
b. A properly sized nut and washer shall be tightened on eachcreasedor silt and clay type soils to 100 psf per foot of depth. Basement walls
bolt to the plate or sill. extendingnot more than 8 feet below grade and supporting flexible floor systems
. . . . . . arenot considered relatively rigid walls.
¢. When vertical-reinforcing steel is provided in masonry, oil classes are in accordance with the Unified Soil Classification System, ASTM
constructionas required un_d_er sub. (3), the location requirement 2487,and design lateral loads are for moist soil conditions without hydfostatic
undersubd. 3. a. shall bmodified as necessary so anchor bolts arepressure.
placedin the same core as the reinforcement without exceeding(2) Concrete FounpaTion waLLs. (a) General structural

thelimits of subd. 3. a. . requirements. Except as provided in pafb), unless designed
4. Other mechanical fasteners. a. Mechanical fasteners uggdugh structural analysighe minimum thickness of concrete
in accordance with the manufactueetesting and listing. foundationwalls shall be determined fronafile 321.18-B, but in

b. When vertical-reinforcing steel is provided in masonrgo case shall the thickness of the foundation walebe than the
constructionas required under sub. (3), the location requirementiicknessof the wall it supports.
undersubd. 4. a. shall be modified as necessary so the fastenergh) Equalized loading.A 6—inch nominaivall thickness may
areplaced in thesame core as the reinforcement without exceetle used provided the fill on one sidéthe wall is within 12 inches

ing the limits of subd. 4. a. vertically of the fill on the other side of the wall.
(d) Floor framing 1. Floor framing shall be fastened to the Note: Sees. SPS 321.15 (1) (c) for trench footing requirements.
sill plate by one of the following methods: Table 321.18-B
a. Mechanical fasteners used in accordance wlih CONCRETE WALL THICKNESSES
manufacturer’sesting and listing. Maximum Height of Unbal-
b. In accordance with structural analysis. Nominal anced Filll for Material of

i i i Thickness Wall Being Supported
dix fo tlf?l S<':1<C:((:)c()jreclance witthe fastener table printed in the appen Type of Concete s fal Being Supported

Note: Per s. SPS 321.22 (1), sill plates arenequired on foundation walls of 3000. pfsi d 1% g
pouredconcrete or on masonry walls with mortar- or grout-filled cores or onYnreinforced concrete 152 10
masonrywalls with a solid block top course. 12 115
2. a. Where the floor framing is parallel to the foundation; i _ . . —
V.Va”' SQlId blqcklng or brldglng shall be installed in at Ieast the Légggrlﬁgggoglrls the difference in elevation betweée outside grade and the
first adjacent joist space at a spacing of no more than 32 inches on o ) ) _ )
center 2The maximum height of unbalanced fill for a 12—-inch thick plain concrete wall
' . Ly .. may be increased to 12 feet provided the wall is constructed of concrete with a
b. Blocking and bridging shall be the same degsttthe joist.  minimum compressive value of 6,000 psi at 28 days.
c. Fastening of the blocking or bridging shall be in accordance (3) Masonry FounpaTiON wALLs. (a) Dampproofing. 1.
with structural analysis or the fastener table printed imfil®R  Exceptas allowed under subd. 3., masonry block foundation walls
dix to this code. _ shallbe coated with a layer of minimufa-inch thick type M or
_ (e) Soil lateral load. Unless designed through structural analyS portland cement mortar ang on the exterior of the wall from
sis, soil lateral loads shall be determined froable 321.18-A. footing to finished grade.
Table 321.18-A 2. Masonry foundation walls shall be damp-proofed by

applyingto the exterior surfacef the portland cement gng
SOIL LATERAL LOAD from footing to finished grade continuous coating of one of the

Design following:
Lateral Soil . . . . .
Load® PSF a. A bituminous coating applied in accordance witie

Unified Soil  per Foot of manufacturer’snstructions.

Description of Backfill Material © Classification  Depth X o . -

el ejc;'p 'Ion ot Pac |I- aerl'a T oW 'jgc b. Acrylic-modified cement applied at a minimum rate of 3
Pe Igra ed,;:elan grave SI, grave ISal"l ’;T‘IIXES P o pOUndS per Square yard.

O aegraded clean gravels, gravel=san c. A layer of minimuni/g-inch thick structural surface bond

) B ing material labeled as complying with ASTM C887.
S"tné,/i%ivels’ poorly graded gravel-sand GM 4 Note: The ASTM C887 standard is entitled, “Standard Specification for-Pack

aged,Dry, Combined Materials for Surface Bonding Moistar
C'i}’;}’ gravels, poorly graded gravel-and- GC 45 d. A waterproofing treatment applied in accordance with the
manufacturer’snstructions.

Well-graded, clean sands; gravelly sand mixes ~ SW 3¢ . . .
Poorly graded clean sands; sand—-gravel mixes ~ SP 3¢ 3 a. Paging of masonry bIo_ck_found_atlon Wal-ls IS not

) ' e requiredwhere a dampproofingaterial is sufciently flexible to
Silty sands, poorly graded sand-silt mixes SM 4 belisted or designed for direct application to masonry block.
Sand-silt clay mix with plastic fines - SM=sC 48 b. Paging of masonry block foundation walls is not required
Clayey sands, poorly graded sand—clay mixes  SC 60' wherea layer of minimun¥s—inch thick structural surface bond
Inorganic silts and clayey silts ML 454 ing material labeled as complying with ASTM C887 is uged
Mixture of inoganic silt and clay ML-CL 60d dampproofing.
Inorganic clays of low to medium plasticity CL 607 (b) Structural equirements.Unless designed through struc
Organic silts and silt clays, low plasticity oL b tural analysis, the masonry foundation walls shall be constructed
Inorganic clayey silts, elastic silts MH 60d in accordancg ywth AC! 530.1 and thel following requirements:
Inorganic clays of high plasticity CH b 1. The minimum thickness of unreinforced masonry founda
Organic clays and silty clays OH tion walls shallbe determined byable 321.18-C, but in no case

: - - . — — - _shallthethickness be less than the thickness of the wall it supports.

3Designlateral soil loads are given for moist conditions for the specified soils at . . .

theiroptimum densities. Actual field conditions shall govern. Supecktor sat 2. _RelnfOfCGd masonry walls shall be reinforced in accord

u{att.etljsog pressures shall include the weight ofttieyant soil plus the hydro  ance with the requirements ofables 321.18-D, 321.18-E or

staticloads. 321.18-F. Vertical reinforcement shall be provided on each side
bUnsuitable as backfill material. of any opening and at intervals indicated in the appropriate table.
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Table 321.18-C

Table 321.18--¢.d
100OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS

34

Minimum nominal wall thickness (inches) WHERE d > 6.?5 in® .
Soil classes and lateral soil lodti(psf per foot Vertical reinforcement
below exterior grade Soil classes and lateral soil lodt(psf per foot
SC. MK Maxi below exterior grade)
Depth of s ' axi- —
Maximum | unbalanced GM, GC, ML-CL and mum . W. GP SW GM, GC, SM, | SC, MH, ML

wall backfil GW, GP, SW | SM, SM-SC | inorganic CL Wall Heightof | GW, GP, SV SM-SC and | CL and inor-
Height height and SP soils | and ML soils soils Height | unbalanced | and SP soils ML soils ganic CL soils

(ft=in) ) 30 45 60 (ft=in) | backiill (ft) 30 45 60
78| Aloress) [ 8 8 8 T8O | RS es | Faditgoc | Faniseoc
6 10 12 10 (solid?) 6 #4 at56 o.c. | #4at48 o.c. | #4at40 o.c.
7 12 10 (solid?) 12 (solid?) 7 #4 at56 o.c. | #5at56 o.c. | #5at40 o.c.
8-4 4 (orless) | #4 at56 o.c. | #4 at56 o.c. | #4 at56 o.c.
8-4 4 (or less) 8 8 8 5 #4at56 o.c. | #4at56 o.c. | #4at48 o.c.
5 8 10 12 6 #4 at56 o.c. | #4at48 o.c. | #5at56 o.c.
6 10 12 12 (solid?) 7 #4 at48 o.c. | #4at32 o.c. | #6at56 o.c.
7 12 12 (solid?) Note ¢ 8 #5at56 o.c. | #5at4d o.c. | #7 at56 o.c.

8 10 (solidP) 12 (solid?) Note ¢

9-1 4 (or less) 8 8 8 9-1 4 (orless) | #4 at56 o.c. | #4 at56 o.c. | #4 at56 o.c.
5 8 10 12 5 #4 at56 o.c. | #4at56 o.c. | #4 at48 o.c.
6 12 12 12 (solid?) 6 #4 at56 o.c. | #4at40 o.c. | #4at32 o.c.
7 12 (solicP) 12 (solid?) Note ¢ 7 #4at40 o.c. | #5at48 o.c. | #6at48 o.c.
8 12 (solicP) Note ¢ Note ¢ 8 #4at32 o.c. | #6at48 o.c. | #4at16 o.c.
9 Note ¢ Note ¢ Note ¢ 9 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c.

aFor designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accord
ancewith the Unified Soil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in s.
SPS 321.18 (3) (b).

€ For alternative reinforcement, see s. SPS 321.18 (3) (b).

d Mortar shall be ¥pe M or S and masonry shall be laid in running bond.

€ The specified locationf the reinforcement shall equal or exceed tifecéfie
depthdistance, d, measured from the face of the soil side of the wall to the center

aFor design laterd soils, see s SPS 21.18 (1) (e). Soil classs ae in accordance
with the Unified Soil Classification System and designlatera soil loads ae for
moist soil conditiors without hydrostatc pressure.

b Solid grouted hollow units.

¢ An analysis in compliance with ACI 530 or reinforcement in accordance with
Table321.18-D, 321.18-E or 321.18-F is required.

d Mortar shall be Ype M or S and masonry shall be laid in running bond.

Table 321.18-0-cd

8,10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d >5in®

of vertical reinforcement.

Table 321.18-p.c.d

12IN. REINFORCED MASONRY FOUNDATION WALLS WHERE d >

Vertical reinforcement 8.75in&
Soil C|35393b2|n(;jw|aet§tr:r|ig;’gr'gfggpﬁ per foot Vertical reinforcement
. SC. MH Soil classes and lateral soil loati(psf per foot
Maxi- GM. GC. SM. | ML-CL and below exterior grade)
mum Dy SNV :
Wall Height of gx\é gg’s%\ifl\é SkAA[Ss%iﬁnd norganic CL Maxi- SC, MH,
Height | unbalanced sor's mum GM, GC, SM, | ML-CL and
(ft=in) | backfill (ft) 30 45 60 Wall Height of | GW, GR.SW | SM-SCand | inorganic CL
7-8 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c. Height | unbalanced and gg soils ML455°'IS sggs
5 #4at48 o.c. | #4at48 oc. | #4at40 o.c. (ft=in) | backfill (ft)
6 #4 at48 o.c. | #5at48 o.c. | #5at40 o.c. 7-8 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
7 #4 at40 o.c. | #5at40 o.c. | #6 at48 o.c. 5 #4at72 oc. | #4at72 o.c. | #4at72 o.c.
6 #4 at72 o.c. | #4at64 o.c. | #4at48 o.c.
8-4 4 (orless) | #4 at 4g o.c. | #4at 4g o.c. | #4at Ag o.c. 7 #4at72 o.c. | #4at48 o.c. | #5at56 o.c.
5 #4 at48 o.c. | #4at48 o.c. | #4 at 40 o.c.
g g a 8-4 4 (orless) | #4at72 oc. | #4at72 o.c. | #4at72 o.c.
6 #4 at48 o.c. | #5at48 o.c. | #5at40 o.c.
7 #5 at 48 o.c. #6 at 48 o.c. #6 at 40 o.c. 5 #4 at 72 o.c. #4 at 72 o.c. #4 at 72 o.c.
8 #5at40 o.c. | #6at40 o.c. | #7 at4d oc. 6 #4at72 oc. | #4at56 oc. | #5at7Z o.c.
7 #4 at64 o.c. | #5at64 o.c. | #4at32 o.c.
8 #4 at 48 o.c. | #4at32 o.c. | #5at40 o.c.
9-1 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4 at48 o.c. 1 4 (or | #hat 77 #hat 77 #hat 77
5 #4atdg oc. | #4atd8oc. | #5atd8 oc. ° (Og ess) #4 g{ 77 06 | 44 g{ 77 oc. | 44 g: 64 oc.
6 #4at48 oc. | #5at48 oc. | #6at48 oc. 6 #4at72 o.c. | #4at56 o.c. | #5at64 o.c.
7 #5at4g o.c. | #6at4g oc. | #7at48 oc. 7 #4at56 o.c. | #4at40 oc. | #6at64 o.c.
8 #5at40 o.c. | #7at48 oc. | #8at4g oc. 8 #4at40 o.c. | #6at64 oc. | #6at4g o.c.
9 #6at40d oc. | #8at48 oc. | #8at3Z oc. 9 #5at56 o.c. | #7at72 o.c. | #6 at40 o.c.

aFor designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accord®For designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accord
ancewith the Unified Soil Classification System and design lateral soil loads are ancewith the Unified Soil Classification System and design lateral soil loads are
for moist soil conditions without hydrostatic pressure. for moist soil conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in S Provisions for this table are based on construction requirements specified in s.
SPS 321.18 (3) (b). SPS 321.18 (3) (b).

¢ For alternative reinforcement, see s. SPS 321.18 (3) (b). ¢ For alternative reinforcement, see s. SPS 321.18 (3) (b).

d Mortar shall be Jpe M or S and masonry shall be laid in running bond. d Mortar shall be §pe M or S and masonry shall be laid in running bond.

€ The specified locationf the reinforcement shall equal or exceed tiecéfe € The specified locationf the reinforcement shall equal or exceed tifecéfie
depthdistance, d, measured from the face of the soil side of the wall to the center depthdistance, d, measured from the face of the soil side of the wall to the center
of vertical reinforcement. of vertical reinforcement.
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3. \ertical reinforcement shall have a minimum yisicength (b) Water drains into an interior floor dratinat complies with
of 60,000 psi. therequirements of ch. SPS 382.

4. Solid-grouted hollow units or cores containing vertical Note: See s. SPS 382.34 for floor drain requirements. ,
reinforcementshall be filledwith masonry grout that COmplies o & o Mo Mapo0s Mo B6b. 6181000 ston I (2) () laade wder
with ASTM C 476. s.13.92 (4) (b) 7., Stats., Register December 20Mo0. 672.

5. In lieu of the reinforcement provisions aftlles 321.18-D,
321.18-Eand321.18-Falternative reinforcing bar size and spac  SPS 321.205 Wood floors in contact with the
ing having an equivalent cross—sectional area or reinforcemgmdund. Wood floors in contact with the ground shall comply
per linear foot of wall is permitted, provided the spacing of thaith the requirements under s. SPS 321.18 (4).

reinforcementdoes not exceed 72 inches and reinforcing bar sizedistory: Cr. RegisterJanuary1989, No. 397, &2-1-89;am. Registerdanuary

n X No. 1999, No. 517, €/2-1-99; correction made under s. 13.93 (2m) (b) 7., Stats. -Regis
doesnot exceed No.1l . . ter, March, 2001, No. 543; CR 02—077and recrRegister May 2003 No. 569 fef
6. Thedepth below grade, wall height and reinforcemerst-1-03correction made under s. 13.92 (4) (b) 7., StatRegister December 201

spacingmay exceed thenaximum values indicated inafles No.672.
321.18-D,321.18-E and 321.18-F only if the design is based on
structuralanalysis. SPS 321.21 Precast concrete floors.  Precast concrete

(4) WoobFounbpaTions. Wood foundations shall be designedloors shall be designed through structural analysis, or load tables
andconstructed in accordance with the standarabted in @ble furnishedby the precast product fabricator may be used, provided
320.24-2. the load tables were developed using structural analysis or load

Note: The department will accept Permanemtody Foundations Design and Gon testing.
structionGuide published by the Southern Forest Products Association through thédistory: Cr. RegisterNovember1979, No. 287, &6-1-80; rand recrRegister
SouthernPine Council, as complying with this standard. The DesigrCamstrue =~ March, 1992, No. 435, &f4-1-92.
tion Guide requires a 3.5 inch thick floor slab if a poured concrete floor slab is used.

History: Cr. RegisterNovember1979, No. 287, €f6-1-80; am. (3) (intro), Reg .
ister, February1985,No. 350, ef 3-1-85; cr(2) (c) to (e),.rand recrTables C and SPS 321.22 Wood frame floors. Unless designed

D, r. (3) (a) 2., renum. (3) (a) 1. to be (a), Regjslanuary1989, No. 397, &  throughstructural analysis, wood frame floors shall comply with
2-1-89;am. (intro.), (2) (b)(3) (b) and &ble 21.18-D, crTable 21.18,.r(2) (c), thefollowing requirementS'

renum.(2) (d) and (e) to be (2) (c) and (d), Registdarch, 1992, No. 435, fef i L.

4-1-92renum. (1) to (3) to be (2) to (4), and &B). (b), (4) (intro.) and (b),able (1) FLoorJoisTs. (a) General. 1. Floor joists shall comply

21.18-A.r. (intro.) and able21.18, cr(1), (3) (e), RegisteNovember1995, No.  with the structural requiremenasd live load determination under
479, eff. 12-1-95; am (2), Registefanuary1999, No. 517, &f2-1-99; r and recr s.SPS 321.02

(1) (b), (3), Bbles 21.18-C and D, am. (2) (a),Table 21.18-B, renunilable - ’ L )
21.18-Ato be Bble 21.18-B and c(1) (c), (d), Bbles 21.18-A, E and Register Note: See Appendix for design information.

March2001 No. 543, éf4-1-01,CR 02-077:.r(1) (c) 1., renum(1) (d) to be (1) 2. Where the joists of a floor system grarallel to, and

(e),cr. (1) (d), am. (4) (intro.), (b) andalbles 21.18-A, C and F Register May 2003 : [
No. 569, ef. 8-1-03: CR 08-043: am. (1) (d) 2. b. arables 21.18-C to, . (2) locatedbetween bearing walls above and belih joists shall be

(a) (title) and (b) (title)(, r)a(n()i r(e(;réi%)) ((a))a(g;d (@) Register(M);\kr]gh 2009 No. 638, ef doubled.
4-1-09correction in (1) (€), (2) (@), (5) () 1., 2, 5., 6., (4pte 321.18-Cto—F () Floor joists on conate walls. Wherea sill plate is pro
madeunder s. 13.92 (4) (b) 7., Stats., Register December 20o. 672. vided for floor joists on poured concrete, i# plates shall be fas

_ tenedto the foundation.
SubchapterVI Floors Note: Section SPS 321.18 (1) (d) requires the floor joists to also be fastened to the

sill plate.

SPS 321.19 Floor design.  Floors shall support all dead  (c) Floor joists on masonry walls with a solid top course.
loads plus the minimum unit live loads as set forth in s. SP#herea sill plate is provided for floor joists @olid block top
321.02. The live loads shall be applied to act vertically and ungoursemasonrythe sillplate shall be fastened to the foundation.
formly to each square foot of horizontal floor area. Basements (d) Floor joists on masonry walls with open top course

shallbe provided with woodr concrete or similar type floors thatyynerethe masonry wall has an open top cowassll plate at least

complywith s. SPS 321.20 or 321.205. _ _ aswide asthe foundation wall shall be fastened to the foundation.
History: Cr. RegisterNovember1979, No. 287, &f6—-1-80; rand recr, Regis .
ter, March, 1992, No. 435, £#1—-1-92;correction made under s. 13.92 (4) (b) 7., 2. Where anchor bolts are used on masonry watfsan open

Stats., Register December 201No. 672. top course, the minimum width of an individual piece making up
the sill plate shall be at least 5.5 inches.

SPS 321.20 Concrete floors. (1) When concrete floors  Note: Asill plate can be made of multiple pieces to achieve the full width.
areprovided, the thicknessf the concrete shall measure at least (2) FLoorTRUsSES. Metalplate connected wood floor trusses
3 inches. shallbe designed in accordance with the Design Specifications

(2) Whena concretdloor is p|aced in c|ay soi|s’ a 4-inch th|ckMetal Plate Connected Parallel Chord d&d Trusses and the

basecourse shall be placed in the subgrade consisting of cléational Design Specificatiofor Wood Construction. fliss
gradedsand’ grave| or crushed stone. membersshall not be cut, bored or notched.

(3) Whena concrete floor is placed eand or gravel soils, the ~ (3) GIRDERS AND BEAMS. (&) Girders and beams shbk
basecourse may be omitted unless drain tile is installed. If drafglectedrom Table 321.22-A1 or dble 321.22-A2r shall be
tile is installed, the requirements of s. SPS 321.17 shall be métesignedhrough structural analysis.
History: Cr. RegisterNovember1979, No. 287, &f6-1-80;am. Registedanu (b) Wood girders and beams shiadi fitted at the post or col
ary, 1989, No. 397, éfz‘l‘d%? fg”d refé';ggftey?”?ry”*%gv ’.\&517%“- umn. Adjoining ends shall be fastened to eatier to transfer
21 Sorarmection in (3) made under s. 13.92 (4) (b) 7., Stats., Regisiecember 47 ontalloads across the joint. Beams shall also be fastened to

the posts with framing anchors, angle clips, or equivalent.

SPS 321.203 Garage floors. (1) MATERIALS. Garage (c) Where intermediate beams are used, they shall rest on top
floors shall be constructed of concrateother noncombustible Of the girders; or shall be supported by ledgers or blocks fastened
materialswhich are impermeable to petroleum products. Slatie the sides of the girders; or they may be supported by approved
on-gradeconcrete garage floors shall be at least 4 inches thick 4Rgtalhangers into which the ends of the beams shall be fitted.

placedover at least 4 inches of granular fill. (d) Lateral restraint for all wood bearsisall be provided at all
~ Note: Itis not the intent of sub. (1) to require a concrete floor to be sealed to m@@lumnsusing a saddle or other approved connection where the
it completely impermeable. beammeets one of the following conditions:

(2) ConricuraTioN. The floor shall be sloped such that water 1 The beam is not restrained at both ends.
is removed in accordance with one of the following: . . .
X . 2. The beam is more that.25 inches deepsing actual mea
(a) Water drains toward the overhedabr or to exterior grade ¢\,rement.
suchthat no damage will be caused to any structural member Ofote: A saddle supports the beam on the bottom and allows for the through—con
wall covering of the garage or the dwelling. nectionof fasteners into the side of the beam.
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(4) BEARING AND END CONFIGURATION. (&) Sawn lumber 1. thanthe actual depth of the joist or shall be designed through struc
‘Joists.” Wobod joists made of sawn lumber straket the follow tural analysis in accordance with s. SPS 321.02 (3).
ing bearing requirements: (b) Joist ovehangs parallel to the main floor framing system

a. Wood joists supported on wood or metal shall have a bedpistoverhangs that are extensions of, and parallel to, the main
ing surface of at least/i-inches measured from the end of théloor framing system may extend beyond the depth of the joist

joist. without structural analysis provided they meet all of the following
b. Wood joists supported on masonry or concrete shall ha?/%nd't'ons'

abearing surface of at least 3 inches measured from the end of 't1he1' The overhfar%g Is cantil_evered”no e than 2 feet beyond
joist, the outer edge of the supporting wall below it.

. - 2. a. The overhang supports a uniform ldiatted to the
c. The tail end of a floor joist may not extend past the edge\gightof the bearing wall and the tributary roof area above it.
abeam by more thn thg depth of th? floor joist. b. The tributary length of the roof area, excluding the eave
d. Wood floorjoists with ends that intersect over a beam shajl,erhangjs no more than 2 feet greater than the actual length of
havethe ends overlap at least 3 inches and be securely fastefqgoist directly below
togethemwith at least two 12d common nails or the ends shall be . The eave overhang is no more than 2 feet.
butt-jointed or face-jointed and fastened with ties, straps, plateﬁote: The tributary length is usually half the span of the joist or tafter

or solid blocking. 3. The joist overhang does nstipport any concentrated

2. ‘Beams and girders.” Beams and girders made of satrads. For the purposes of this subsection, a framed opening in the
lumbershall have a bearing surface on their support lefast 3 wall with a rough opening of 4 feet or less shall be considered uni
inches parallel to the beam or girder dedat least as wide as theform loading.
beamor girder 4. a. The cantilevered joist is doubledtst supporting wall.

(b) Engineeed wood poducts. Bearing surface for engine b. The doubled joist length extends inward beyond the inner
eredwood products shall be in accordance with the manufactedgeof the supporting wall by theame distance as the cantilever
er's instructions provided those instructions were developed ¢ The added joist member is secured to the main joist as

throughstructuralanalysis or product testing and are applicablgatein the nailing schedule in the appendix, under the heading
to the configuration. for “floor framing, built-up girder and beams, top loaded”.

_(5) NoTcHING AND BORING. Notching and boring of beams or ¢y jgist ovehangs perpendicular to the main floor framing
girdersis prohibitedunless determined through structural analygystem. Joist overhangs that are perpendicular to the main floor
sis. ) o _ framing system, or lookoljoists, may extend beyond the depth

(@) Notching of floor joists.1. Notches located in the top orof the joist without structural analysis provided they meet dlief
bottomof floor joists shall not have a depth exceedigthe depth following conditions:
of the joist, shall not have a length exceedighejoist depth nor 1. The joist overhang is cantilevered no more than 2 feet
belocated in the middI&; of the span of the joist. beyondthe outer edge of the supporting wall below it.

2. Where floor joists are notched on the ends, the notch shall 2. a. A double floor joist is used to support the lookout joist.
not exc(j:(?]ede”trLe depth o_gtﬂe {(oEt. Notches over supports may |, The doubldloor joist is located a distance of at least 2 times
extendthe full bearing width of the support. the cantileverlength inward from the outer edge of the supporting

(b) Boring of floor joists. 1. ‘General.” A hole may not be wall below
boredin a floor joist within 2 inches of a notch or another hole. L . :
In no case shall the distance between adjacent holes be less m .I h;ggécr);)kout Joists are fastened to the double joist with

the diameter of the Iger hole. - .

> ‘Holes n rthg dae.” Holes bored in the t r bott 3. The joist overhang supports no more teither a non—
inchésofge(;st(as?lall f%ltlaovgt'?ﬁe Iircr)li(;)astiogseforI notcehicr)1p ?m 2 Onb%aringwall or a wall thassupports only a roof which spans no
@) ] g ungtzr morethanthe floor overhang cantilever length plus the eave-over

hang.
3. ‘Other holes.” Holes bored in floor joists that mogwithin g IO
2 inches of the topr bottom of the joist shall have their diametefha(tdd)o'%l(l)t0 \,416(;2? gﬁmg %%%tdr}ggggiggghpgfbt)hgrsgé? ggg;ln geJOISt
limited to 1(3 the depth of the joist. ‘ . ~ designedhrough structural analysis.

(c) Engineeed wood poducts. Notching or boring of engire  (7) FLoor openings. Trimmers and headers shall be doubled
eredwood products shall be done in accordance with the manufgfenthe span of the header exceeds 4 feet. Headers which span
turer’s instructions provided those instructions were developgforethan6 feet shall have the ends supported by joist hangers or
throughstructural analysis or product testing. framing anchors, unless the ends are supported on a padition

(6) OVERHANG OF FLOORS. (a) General Except as provided beam. Tail joists (joists which frame into headers) more than 8
in pars. (b) and (c), a floor joist overhang shall be cantileverébtlong shall be supported on metal framing ancbomn ledger
beyondtheouter edge of the supporting wall below it by no morstripsof at least 2 inches by 2 inches nominal.

RegisterDecember 201l No. 672
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TABLE 321.22-Al
MINIMUM  SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

LE

One Floor Only Roof/Ceiling and One Floor Roof/Ceiling+ One Floor/Ceiling + One Floor ;
Column Wood Beam$ A 36 Steel Wood Beamé:3 (in., nominal) A 36 Steel Beam’ Wood Beamé:3 (in., nominal) A 36 Steel Beam )
Spacing (in., nominal) Beams$ Zone 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1 Zone2 Zone 1 =1
24 ft. wide house: (U’D
8 ft. 8x8 — 8x10 10x10 — — 8x12 10x12 — — c%
6x12 6x12 e — 6x14 8x14 e — o
10 ft. 8x10 — 8x12 10x12 M 10x9 M 10x9 10x14 10x14 M 12x11.8 M 12x11.8 5
6x14 8x14 W 6x12 W 8x10 8x16 8x16 W8x15 W 8x15 o
12 ft. 8x12 — 12x12 10x14 W 12x10 M 12x11.8 14x14 14x14 W 12x16 W 12x16 >
10x14 8x16 W 10x11.5 W 8x15 10x16 12x16 W10x17 W 8x21 =
15 ft. 12x12 — — — W 12x16 W 12x16 — — W 12x22 W 14x22 g
— — W 10x17 W 6x25 — — W 8x28 W 8x31 :
26 ft. wide house: Q
8 ft. 6x10 — 10x10 10x10 — — 10x12 10x12 — — o
6x12 8x12 — — 8x14 8x14 — — @
10 ft. 10x10 — 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x14 %) 'T‘
8x14 8x14 W 8x10 W 8x13 8x16 8x16 W 8x15 W 8x17 > '|‘
12 ft. 8x12 — 10x14 10x14 M 12x11.8 M 12x11.8 14x14 12x16 W 12x16 W 10x19 = N
8x16 8x16 W 8x15 W 6x20 12x16 10x18 W 8x21 W 8x24 E 8
15 ft, 10x14 — — — W 12x16 W 10x19 — — W 14x22 W 14x22 NS
— — W 8x21 W 8x24 — — W 8x31 W 8x35 =8 =
28 ft. wide house: Ui@
8 ft. 6x10 — 10x10 8x12 — — 10x12 10x12 — — % S
8x12 4x16 — — 8x14 8x14 — — dn =]
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 W 10x12 12x14 12x14 W 12x14 W 12x14 = o
W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x16 W 8x17 W 10x15 My P
12 ft. 10x12 M 10x9 10x14 12x14 M 12x11.8 W 12x14 12x16 12x16 W 10x19 M 14x18 @ 8
W 6x12 8x16 10x16 W 8x15 W 8x18 10x18 10x18 W 8x24 W 8x24 3
15 ft. 10x14 M 12x10 — — W 10x19 M 14x18 — — W 14x22 W 14x26 % %
W 8x13 — — W 8x24 W 8x24 — — W 8x35 W 8x35 > o
30 ft. wide house: e @
8 ft. 8x10 — 10x10 8x12 — — 10x12 12x12 — — ms ‘%
8x12 6x14 — — 8x14 8x14 — — XK s
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12x14 12x14 W 12x14 W 12x14 ()Qg
W 6x9 8x14 10x14 W 8x13 W 8x13 10x16 10x16 W 10x15 W 10x15 me N
12 ft. 10x12 M 10x9 12x14 12x14 W 12x14 W 12x14 12x16 14x16 M 14x18 M 14x18 U% 3
W 6x12 8x16 10x16 W 8x18 W 8x18 10x18 12x18 W 8x24 W 8x24 5o
15 ft. 12x14 M 12x11.8 — — M 14x18 W 10x21 — — W 14x26 W 14x26 lc‘) =1
W 8x15 — — W 8x24 W 8x28 — — W 8x35 W 10x33 8_ =
32 ft. wide house: @ g;’p
8 ft. 8x10 — 8x12 8x12 — — 12x12 12x12 — — @
6x14 6x14 — — 8x14 10x14 — — =
10 ft. 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x16 %
W 6x9 8x14 10x14 W 8x13 W 6x16 10x16 10x16 W 10x15 W 10x17 =
12 ft. 10x12 M 10x9 12x14 14x14 W 12x14 W 12x14 14x16 14x16 M 14x18 W 12x22 Q
W 6x12 10x16 10x16 W 10x15 W 10x17 12x18 12x18 W 8x24 W 8x28 %
15 ft. 12x14 M 12x11.8 — — M 14x18 W 12x22 — — W 14x26 W 14x26 .
W 8x15 — — W 8x24 W 8x28 — — W 10x33 W 10x33 (7] 101
1This table is based upon wood with a fiber bending stress of 1,00@vasacEeptable wood beam selections are listed for each loading condition. ;g ;
2Two acceptable steel beam selections are listed for each loading condition. The first entry is the most economical selection based upon beam weight. W S
3Woodmain beams or girders may be built up from nominal 2-inembers. The 2-inch members shall be laid on edge and fastened together with a double row of common nails nét4éssteaindength. Nails shall be spaced not more H §
than18 inches apart in each row with the end nails placed 4 inches to 6 inches from the enpieteadfere built—up beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the Iernh ;
of the beam. N %
o
o
Q
@
n
@
@
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TABLE 321.22-A2
MINIMUM  SIZES FOR BUILT-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONL Y

cc'IcE SdS

Fp=800 psi Fp=1000 psi Fp=1200 psi Fp=1400 psi I

HOUSE WIDTH Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size 9_

16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x8 a

8-11 4-2x8 9-11 4-2x8 10-11 4-2x8 11-10 4-2x8 (;I?n,

9-11 3-2x10 11-1 3-2x10 12-1 3-2x10 13-1 3-2x10 3

11-4 4-2x10 12-8 4-2x10 13-1 4-2x10 15-0 4-2x10 §

12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12 o

13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x12 :g_

20 ft. 6-11 3-2x8 7-8 3-2x8 8-5 3-2x8 9-1 3-2x8 3

7-11 4-2x8 8-11 4-2x8 9-9 4-2x8 10-7 4-2x8 2

8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10 Q

10-2 4-2x10 11-4 4-2x10 12-6 4-2x10 13-6 4-2x10 %

10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x12 =

11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x12 E = +

24 ft. 6-3 3-2x8 7-1 3-2x8 7-8 3-2x8 8-4 3-2x8 O =N

7-3 4-2x8 8-2 4-2x8 8-11 4-2x8 9-8 4-2x8 O 22

8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x10 % g N

9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x10 [%2) 8 §

9-9 3-2x12 10-11 3-2x12 12-0 3-2x12 12-11 3-2x12 )Z> <

11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x12 O % a

28 ft. 5-10 3-2x8 6-6 3-2x8 7-2 3-2x8 7-8 3-2x8 s é o

6-8 4-2x8 7-6 4-2x8 8-3 4-2x8 8-11 4-2x8 Z @ 2

7-5 3-2x10 8-4 3-2x10 9-1 3-2x10 9-11 3-2x10 ﬂ g =

8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x10 );E % §

9-0 3-2x12 10-1 3-2x12 11-1 3-2x12 10-11 3-2x12 =4 a ;

10-5 4-2x12 11-8 4-2x12 12-10 4-2x12 13-10 4-2x12 é 2 8

32 ft. 5-4 3-2x8 6-1 3-2x8 6-8 3-2x8 7-3 3-2x8 o) § 5

6-3 4-2x8 7-1 4-2x8 7-8 4-2x8 8-4 4-2x8 (@) % g

7-0 3-2x10 7-9 3-2x10 8-7 3-2x10 9-2 3-2x10 an P

8-1 4-2x10 8-11 4-2x10 9-10 4-2x10 10-8 4-2x10 % ;

8-5 3-2x12 9-6 3-2x12 10-4 3-2x12 11-1 3-2x12 50

9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x12 lo %

36 ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x8 8_ o)

5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x8 ®

6-6 3-2x10 7-4 3-2x10 8-1 3-2x10 8-8 3-2x10 g

7-6 4-2x10 8-6 4-2x10 9-4 4-2x10 10-0 4-2x10 %

7-11 3-2x12 8-11 3-2x12 9-9 3-2x12 10-7 3-2x12 -

9-2 4-2x12 10-4 4-2x12 11-4 4-2x12 12-4 4-2x12 8‘

1This table provides maximum allowable spans in feet and inches for main beams or girders which are built-up from nominal 2—inch members. ft'_Dr

2Fiber bending stress for various species and grades of wood is given in Appendix A321. gl

3The 2-inch members shall be laith edge and fastened together with a double row of common nails not lesé+irach8s in length. Nails shall be spaced not more than 18 inches apart in each row with the end nails placed 4 inches to 6 inches ;

from the end of each piece. =

4Where built-up wood beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length of the beam. g §
SWherebuilt-up wood beams are continued over more than one span and where lengths of individual pieces are less than the total length of the complete beam, butt joints shall be located over supports or within 6 inches of the quarter pointsg'?f the

clearspan. Where located near the quarter points, the joints in built—-up beams shall be separated by at least one lamination and shall not exceed the beam width. %

o

2

@

n

@
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(8) FLOOR SHEATHING, BOARDS AND PLANKS. (a) Plywood

sheathing. Plywood sheathing used for floors shall be limiied

the allowable loads and spans shown able 321.22-B.

(c) Combination subfloor-underlaymentCombination sub
floor-underlaymenshall be installed in accordance witable
321.22-D.

Table 321.22-E
MINIMUM THICKNESS OF FLOOR BOARDS
Minimum Net Thickness (inches)

Joist Spacing

(inches) Perpendicular to Joist Diagonal to Joist
24 e %4
16 Slg Slg

(d) Floor boamds. Where wood boards are used for floor History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (1) and.oflm),

sheathingthe boards shall comply with the minimum thickness

shownin Table 321.22-E.
(e) Planks. Planks shall be tongue and groove or splized

dregisterFebruary 1985, No. 350eff. 3-1-85; renum. (8) (c) and (d) to be (8) (d)

and(e) and am. (8) (d), renumafle 21.22-A and D tbe Tble 21.22 A1 and E,.cr
(8) (c), Table 21.22 A2,.rand recrTables 21.22 B and C, Registdanuary1989,

No. 397,efl. 2-1-89; am. (2), (4), (5), (6) and (9)and recrTable 21.22-A2, Regis
ter, March, 1992, No. 435, £4-1-92; am. (5) (b) and. (5) (c), Bble 21.22-A1,

atleast 2 inches, nominal, in thickness. Planks shall terminat@ble 21.22-A, RegisteNovember1995, No. 479, &12-1-95; rand recr(9),
overbeams unless the joints are end matchéu planks shall be RegisterJanuary1999, No. 517, &f2-1-99; rand recr(1m), (4), and (5) (b), Regis

March, 2001, No543,eff. 4-1-01; CR 02-077: am. (5) (b) 1.and recr(6) Reg

laid sothat no continuous line of joints will occur except at pomtgterMay 2003 No. 569, £8-1-03; CR 08-043: and recr(1), ¢ (1m), (8) (b) and

of support. Planks shall be nailed to each beam.

(9) BRriDGING. (a) Sawn lumber Bridging shall be provided

for sawn lumber framing at intervals not exceedirfge8where
the nominal depth to thickness ratio is greater than 4 to 1.

(b) Engineeed pioducts. Bridging shall be provided for engi
neeredframing products in accordance with the manufackire

recommendations.

Table 321.22-B
ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR T O SUPPORTS!

Plywood Thickness Maximum span3
Span Rating (in inches) (in inches)
3716 1535, 15, Big 16°
4029 1935, S1g, 34, Tlg 2045
48/24 23/32' 3/4' 7/8 24

IThese values apply to C-D, C-C, and Structural | and Il grades Sphns
shall be limited to values shown because of possibéetedf concentrated
loads.

2Span Rating appears on all panels in the construction grades listed in footnote
1.

3Plywood edges shall have approved tongue and groove joints or shall be
supported with blocking, unlesg-inch minimum thickness underlayment or

1'% inches of approved cellular or lightweight concrete is installed or finished

floor is 25/3,-inch wood strip. Allowable uniform load based on deflection of
/360 Of span is 165 pounds per square foot.

4For joists spaced 24 inches on cerpéywood sheathing with Span Rating
40,5 or greater can be used for subfloors when supportininghes light
weight concrete.

SMay be 24 inches #/s,-inch wood strip flooring is installed at right angles to
joists.

Table 321.22-D
MINIMUM THICKNESS FOR PLYWOOD COMBINA TION
SUBFLOOR-UNDERLAYMENT . PLYWOOD CONTINUOUS OVER
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR T O

SUPPORTS2
Maximum Support Spacing®
16" o.c. 20" o.c. 24" o.c.
Plywood Panel Panel Panel
Species Thickness  Thickness  Thickness
Plywood Grade Group (inches) (inches) (inches)
Sanded 1 I, S/g 3/,
exterior type 28&3 5/g 3, Iy
4 3y Tlg 1
Underlayment C-C All Groups APA Rated Sheathing and AFRated
Plugged Sturd- Sturd-I1-Floor shall be installed consis
|-Floor* tent with their rating.

ISpans shall be limited to values shown, based on possiete ef concen
trated loads.

2Unsupported edges shall be tongue and groove or blocked except where
Ya—inch underlayment &¥/3,-inch finish floor is used.

3Underlayment, C-C Plugged, sanded exterior type: allowable uniform load

!

Table21.22-C, renum. (3) (intro.), (a) and (b) to be (3) (a), (b) and (€})dd) Reg
isterMarch 2009 No. 639, £f4-1-09;correction in (1) (a) 1., (3) (a), (6) (a), (8)
(a), (c), (d), Table 321.22-A2 made under s. 13.92 (4) (b) 7., Stats., Register
December2011 No. 672.

SPS 321.225 Decks. Decks attached to dwellings and
detachedlecks which servan exit shall comply with the applica
ble provisions of this chapteincluding but not limited to:

(1) Excavation requirements of s. SPS 321.14;

(2) Footing requirements of s. SPS 321.15 (2) (f);

(3) Frost penetration requirements of s. SPS 321.16;

(4) Load requirements of s. SPS 321.02;

(5) Stair, handrail and guardrail requirements of SPS
321.04;and

(6) Decay protection requirements of s. SPS 321.10.

History: Cr. RegisterMarch, 1992, No. 435, fei—1-92;correction in (1) to (6)
madeunder s. 13.92 (4) (b) 7., Stats., Register December 200. 672.

SubchapterVII — W alls

SPS 321.23 Wall design. (1) Live AND DEAD LOADS. All
walls shall support all superimposgdrtical dead loads and live
loadsfrom floors and roofs.

(2) HorizonTAL wWIND LOAD. Walls shall be designed to with
standa horizontal wind pressure of at least 20 pounds per square
foot applied tathe vertical projection of that portion of the dwell
ing above grade. No wind load reduction shall be permitted for
the shielding efiect of other buildings.

History: Cr. RegisterNovember1979, No. 287, &f6-1-80.

SPS 321.24 Exterior covering. (1) GENERAL. The exte
rior walls shall be covered with a permanent weather resfgtant
ish.

(2) DuURING cOoNSTRUCTION. During construction, wattavity
insulationmay not be installed until a water-resistant coveisng
in place over the wall cavitgnd windows, doors and a roof with
atleast underlayment are installed.

Note: An example of acceptableater-resistant covering for a wall is foam
sheathingvith permanently taped joints.

(3) FLasHING. (a) Corrosion-resistant flashing shak
installedin the exterior wall to prevent water from entering the
wall cavity or coming in contact with the structural framing eom
ponents.

(b) The flashing shall extend to the surface of the exterior wall
finish and prevent water from reentering the exterior wall.

(c) 1. Any joints between 2 pieces of flashing that form a-verti
cal joint shall be lapped a minimum of 6 inches and sealed.

2. Any joints between 2 pieces of flashing that forhogzon
tal joint shall belapped a minimum of 2 inches and sealed unless

based on deflection of L/360 span for spans 24 inches or less is 125 psf; andotherwisespecified by the flashing manufacturer

for spans 48 inches, 65 psf.

4The department will accept subfloor underlayment panels such as Sturd-
I-Floor which meet the requirements of ARanufacturing specifications for
Sturd-I1-Floor panels.

3. Sealants used for flashing shall be exterior grade and shall
be compatible with the materials being sealed.

(d) Flashing shall be provided at all of the following locations:

RegisterDecember 201 No. 672
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1. Atthe top of all exterior door and window openingsless  Note: See Appendix for acceptable nailing schedule.
using self—flashing windows that provide at least one inch of Note: See s. SPS 321.10 for requirements on treating wood for decay and termite
? - . . resistance.
flashingaround th ning, including th rners.
a52 2arc])u_ d the ope fg’h' cluding t ehco ers (2) ToppLATES. (a) General. Except as allowed under subd.
. 2. Atthe Intersection of chimneys or other masonry Construg 1o plates shall be provided and configured as follows:
tion with frame walls.

3. Under and at the ends of masomgod or metal copings 1. Studs at bearingvalls shall be capped with double top

andsills plates.
L o . 2. End joints in double top plates shall bisef at least 2 stud
4. Continuously above all projecting wood trim. spaces.

5. Where porches, decks or stairs attach to a waflbor
assemblyof wood frame construction. intersectionsf partitions.

6. Atwall and roof intersections. 4. The plate immediately above the stud may have a joint only

7. At built=in QUtteES)-f \ditonal flash ) whendirectly over the stud.
Note: See s. SPS 321.26 (5) for additional flashing requirements with masonry . . . .
cavity walls and s. SPS 321.28 (7) for additional flashing requirements with roofing. (b) NOtChmg and borlng. 1. When piping or ductwork is

(4) WATER-RESISTIVE BARRIER REQUIREMENTS. (a) General placedin an exterior wall or an interior load-bearing wall, such
1. Exterior walls of wood or metal frame construction shall bjfatat least half of the top plate is removed, the plate shall be rein
providedwith a water—resistive barrier from théghest point to [orcedwith a steel angle at least 2 inches by 2 inches by 20 gauge
the bottom of the permanent weather-resistant covering. th:\l‘:k'. 2 ) imately 0.036 inch

Note: Acceptablewater—resistive barrier materials include polymeric-based ote: gauge is approximately 0. inch.
housewraps andspray-applied water-resistive barriers installed per the manufactur 2. The steel angle shall span the gap and extend at least to the
er’sinstructions, #15 or greater asphalt-saturated felts that comphA&th D 226 midpoint of the adjacent stud spaces.

for type | felt and extruded foam sheathing with permanently taped joints. Duct tape . . . .
or similar will not result in a permanently taped joint. 3. Other equivalematerials may be used in accordance with

2. Structural products with an integral water—resistive barrigr SPS 321.02.

may be approved by the department as a complete assembly  (c) Exceptions.1. A single top plate may be used in place of
(b) Material compatibility The water—resistive barrier mate @ double top plate provided a rafter is located directly dier

rial shall be compatible witthe other materials in the wall with Studsand the plate is securely tied at the end joints, corners and

3. Double top plates shall be overlapped at the corners and at

which it will come into contact. intersectingwalls. Joints may occur in single top plates only when
Note: Spray-applied water-resistive barriers may not be compatible with foadirectly over a stud.
plasticinsulation. ) 2. A continuous headetonsisting of two 2—inch members set
(c) Performance equirements. 1. Polymer—based houseon edge, may be used in lieu of a double plate if tied to the adjacent
wrapsshall meet all of the following requirements: wall.
a. A water vapor permeability rating of 5 perms or higher (3) WaLL opPENINGS. Where doors or windows ocgineaders
whentested in accordance with ASTM E96. shallbe used to carry the load across the opening.

b. An acceptable water-resistance rating determined in (a) Header size. Thesize of headers shall be determined in
accordancavith ASTM D779, AAICC 127 or CCMC 07102.  accordancavith the spans and loading conditions listedables
Note: Asphalt-saturated felt or “tar paper” is not a polymeric-based house wr§ﬁ1_25_5‘321_25_c and 321.25-D. Headers for longer spans

Note: For more information on the water—resistance tests and their results, see . . .
InternationalCode Council Evaluation Services Acceptance Criteria AC 38. S %” be designed by an engineering method under s. SPS 321.02.

2. Spray-applied water-resistive barriers shall be approved(b) Header support.Headers in bearing walls shall be sup
underthe International Code Council Evaluation Services. ~ Pportedin accordance with subd. 1. or 2. or 3.
Note: For approval criteria, see ICC-ES acceptance criteria AC 212 or successor 1. Headers 3 feet or lesslength shall be directly supported
document. _ ) _ _oneach end by either:
(d) Application. 1. Horizontal seams in sheet or strip material a. The single common stud and a shoulder stud; or

ﬁ)r\',?grtigyg\r/??gg;dzs;ﬁgﬁetgat the upper lagrtends over the b. The single common stud with a framing anchor attached.

2. Vertical seams in sheet or strip materials shall be-over |2' I:heaﬂelrlsbgre;ter :lhan 3 feett %Ut less thhan 0(; %qutil o6 ﬂ?et
lappedat least 6 inches. in length shall be directly supported on each end by the single

. . . ct%mmonstud and a shoulder stud.
3. Any rips, tears or voids shall be patched in accordance wi . .
subds.l. and 2. 3. Headers greater than 6 feet in length shall be directly sup

(e) Penetrations.1. Penetrations caused by fasteners of tlgé)uréidon each end by the single common stud and 2 shoulder

water—resistivdarrier or thaveather-resistant exterior covering
do not require sealing.

2. Penetrations of Square inches or less with an annul
spaceof no more thay: inch shall be sealed with caulk gimilar
material.

3. Penetrations of greater than 5 square inches shall be flasgg msgirders, or other load-bearing partitiorisoad-bearing
in accordance with sub. (3). : '

History: Cr. RegisterNovember1979, No. 287, £f6-1-80; r and recrRegister partltlonsrun_nlng_ at right angles to theists shall not be fﬁet_
March, 2001, No. 543, &f4-1-01; CR 02-077: £(3) Register Ma003 No. 569, T0m the main girder or wallsnore than the depth of the joist
eff. 8-1-03; CR 08-043: am. (2), renum. (3) (c) to be (3) (df3}1(c) and (4) Reg  unlessthe joists are designed to carry the load.
isterMarch 2009 No. 639, £4-1-09.

(6) PosTsAND coLumNs. (a) General. 1. Posts and columns

SPS 321.25 Wood frame walls.  Unless designed Shallbe installed to resist imposed loads.
throughstructural analysis, wood frame wadlsall comply with 2. Posts and columns shall bear directly over the mitiglle
the following requirements. of a footing.

(1) STUD CONFIGURATION. Wood studs shall comply with the 3. Posts and columns shall be restrained at the top and bottom
sizeand spacing requirements indicated abl& 321.25-A. Studs to resist displacement.
in the exterior walls shall be placed with the wide faces perpendic 4. All columns shall be positively attached to the beams they
ular to the plane of the wall. supportusing clips, straps or saddles.

(4) NotcHing. Notching and boring of columns or posts is
prohibited unless designed through structuaalalysis. Studs
&hallnot becut or bored more thadvs the depth of the stud, unless
the stud is reinforced.

) ParTITIONS. Load-bearingartitions shall be placed over
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5. Posts andolumns that use a height adjustment mechanigestingand listing.

shallhave the mechanism imbedded in concrete or permanently 2. Columnsmade solely of steel pipe stock shall folloable
disabledafter installation.

(b) Bearing surface.Posts and columns shall have a steelbear

321.25-E.

SPS 321.25

3. Columns made of steel stock, not meeting the requirements

ing plate afixed to one or both ends to distribute any applied loadst subd. 1.or 2., shall follow a nationally accepted desjieifi
andto prevent fiber crushing of any structural member being sugationor the size shalbe determined through structural analysis
or load testing.

(c) Steel posts or columnsSteel posts or columns shall be (d) Wood posts or columnsWood posts or columns shall be

ported.

sizedaccording to one of the following methods:

1. Manufactured columns shall follow thmeanufactures

sizedaccording to @ble 321.25-F or the size shalldetermined
throughstructural analysis or load testing.

Table 321.25-A
SIZE, HEIGHT AND SPACING OF WOOD STUDS?

Bearing Walls

Nonbearing Walls

Maximum
spacing when Maximum Maximum
Laterally supporting spacing when spacing when ~ Maximum spacing
unsupported roof and supporting one  supporting two when supporting Laterally
Stud Size stud heighf ceiling only floor, roof and floors, roof and one floor only unsupported stud Maximum
(inches) (feet) (inches) ceiling (inches)  ceiling (inches) (inches) height? (feet) spacing (inches)
2x P - - - - - 10 16
2x4 10 24 16 - 24 14 24
3x4 10 24 24 16 24 14 24
2x5 10 24 24 - 24 16 24
2x6 10 24 24 16 24 20 24

2 Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted where

justified by analysis. Studs shall be stud grade or betteept that utility grade may be used when spaced not more than 16 inches osuqepels no more
than a roof and ceiling and does not exceed 8 feet in height for exterior walls or 10 feet in height for interior nonload—bearing walls.

b May not be used in exterior walls.

Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would require a 12-inch stud spacing on the lowest level, a 24-inch stud spacing on

the intermediate level, and a 24-inch stud spacing on the upper level.

Table 321.25-B

ALLOWABLE SFANS (FEET) FOR HEADERS SUPPORTING ROOF/CEILING ASSEMBLIES*

Header Members

House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 25 4 4 5 5 7 6 9 8
26 25 2 4 3 5 5 7 6 8 7
28 25 2 4 3 5 4 6 6 8 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
Table 321.25-C
ALLOWABLE SFANS (FEET) FOR HEADERS SUPPORING ONE FLOOR*
Header Members

House Wdth (feet) Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

24 2.5 4 5 6 8

26 25 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 7

32 2 3 4 5 7

Table 321.25-D
ALLOWABLE SPFANS (FEET) FOR HEADERS SUPPORING ONE FLOOR AND ROOF/CEILING ASSEMBL Y*
Header Members
House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 15 15 3 25 4 3 5 4 6 5
26 1.5 1.5 2.5 25 3 4 4 5 5
28 15 15 25 25 3 3 4 4 5 5
30 15 15 25 25 3 3 4 4 5 5
32 1.5 1.5 25 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other specidsreithfitiér bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: Fabla 321.25-B, the allowable roof/ceiling span for a 28—foot wide house in zone 2, using two 2 x 8

header members with a 1400 psi bending stress, is &fé&#00/1000 = 5 9 feet.
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Table 321.25-E
COLUMNS MADE OF STEEL PIPE STOCK12

WISCONSINADMINISTRATIVE CODE
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(b) Bracing Materials and MethodsBraced wall lines, both
interior and exterior shall be braced using afehe following
materialsand methods:

Column Wall Weight/ft ] Allowable . X . . .
Diameter Thickness (pounds) Height (feet) Load '1. a. Nominal 1-inch—-by-4-inch continuous diagonal braces
(inches) (inches) (pounds) letin to the top and bottom plates.
8 34,000 b. Thelet-in bracing shall be placed at an angle not more than
3 0.216 7.58 10 28,000 60 degrees or less than 45 degrees from the horizontal.
12 22,000 2. a. Preformed metal continuous diagonal T-bracing not less
8 44,000 than22 gage thick and?1 inch wide let into the top and bottom
35 0.226 9.11 10 38,000 platesand theintervening studs installed in accordance with the
12 32,000 manufacturer’specifications.
8 54,000 b. Thelet-in bracing shall be placed at an angle not more than
4 0.237 10.79 10 49,000 60 degrees or less than 45 degrees from the horizontal.
12 43,000 Note: 22 gage steel is 0.03 inches thick.
5 78,000 _ 3. Wood boards o¥/g—inch net_minimum th_ickness applied
5 0.258 14.62 10 73,000 dlago_nallyon studs sp_aced a maximum of 24 inches fastened to
: : ' studsin accordance with the fastener table in the appendix.
12 68,000 4. Wood structural panel sheathing with all edges fastened to
8 106,000 framing or blocking in accordance with the fastener table in the
6 0.280 18.97 10 101,000 appendixand notess thar¥/g inch thick for 16—inch stud spacing
12 95,000 andnot less thar/;g inch thick for 24—inch stud spacing.
IThis Table is based on a yield strength or Fy of 36,000 psi.

5. Minimum Y2—inch thick structural fiberboard sheathing

2This table is for columns made solely of steel pipe stock. The addition of anyappliedvertically orhorizontally on studs spaced a maximum of
adjustment mechanism or other feature will alter the load—carrying capacity of 6 inches on center Structural fiberboard sheathing shall be
the column. . g . . .
installedin accordance with the fastener table in the appendix.
6. Gypsum board with minimurrt—inch thickness placed on
studsspaced a maximum of 24 inches on center and fastened at

Table 321.25-F
WOOD COLUMNS

paneledges including top and bottom plates atches on center

Non\?ilr?gldSize Cros:rS:CtiO” Height Allowable Load  with the size nails specified in tfi@stener table in the appendix.
(inches) (inches) (feet (pounds) 7. Alternative methods under sub. (9), including Alternate
8 4,900 Braced Wall Panels, sub. (9) (b), and ContinuouSieathed
4x4 12.25 10 3,100 BracedWall Lines using Wod Structural Panels, sub. (9) (c).
12 2,150 8. Other approved wind bracing materials and methods.
8 7700 Note: See Appendix for acceptable nailing schedule.
4x6 19.95 10 4,900 (c) I\/_Iinimum length of braced pa_nelﬂ_. ‘General.” Except
* as provided under subd. 2., the minimum lengths shall bm@-as
12 3,400 | .
ows:
8 30,000
a. For methods under péb) 3., 4. and 5., eadiracedwall
6x6 80.25 10 18,900 panelshallbe at least 48 inches in length, covering a minimum of
12 13,300 threestud spaces where studs are spaced 16 inches on center and

Note: This Table is based on a modulus of elasticity or E of 1,000,000 psi ancc@veringa minimum of two stud spaces where staidsspaced 24

fiber bending strength onyfof 1,000 psi.

incheson center

(7) FOUNDATION CRIPPLEWALLS. (@) Foundation cripplealls b. For the method under péb) 6., each braced wall panel and
shallbe framed with studs at least agians the studs above. shallbe at least 96 inches in length where applied to one face of

(b) When more than 4 feet in height, cripple walls shall abraced wall panednd at least 48 inches in length where applied
framedwith studs needed for an additional floor level. to both faces.

(c) Cripple walls with a stud height of less than 14 inches shall ¢ For methods under pgb) 3., 4. and 5., for purposes of
be sheathed on at least one side for its entire length with a wdg Fz’gt_'r;'gttr?: e?gggsgt?egne tﬁfogatlﬁgr;égg"&\?alIre(jaur:(r'jdsr?;ﬁe
structuralpanel that is fastened to both the top and bottom plae uélto thé actual lenath gf the panel P
or the cripple walls shall be constructed of solid blocking. 4 9 P )

. ) . . d. When the method under p#éb) 6. panels are applied to
(d) Cripple walls with a stud height &# inches or greater shall 1y one face of a braced wall panel, bracing percentages required
be braced in accordance with sub. (8) or (9).

in Table 321.25-H under other methods permitted column shall
(e) Cripple walls shall be fully supported by a continuoube doubled.

foundation. 2. ‘Exceptions.’ a.Lengths of braced wall panels for continu
(8) WALL BRACING. (a) General. Dwellings using wood- Ouswood structural panel sheathing shall be in accordance with

framed walls shall be braced in accordanesgh this section. Sub.(9) (c).

Wherea building, or a portion thereafpes not comply with one b. Lengths of alternate braced wall panels shall be in accord

or more of the bracing requirements in this section, those portigiicewith sub. (9) (a) or (b).

shall be designed and constructed in accordance with acceptedc. For methods under pgb) 3., 4. and 5panels between 36

engineeringpractice. inchesand 48 inches in length shall be permitted to count towards
Note: Acceptable engineering wall bracing practices inctheeprovisions under the required percentage of bracing iable 321.25-H, and the

5.R602.10 of the International Residential Code—2009. effective contribution shall comply withdble 321.25-G.
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Table 321.25-G

EFFECTIVE LENGTHS FOR BRACE WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH
(BRACING METHODS RR. (b) 3., 4. and 5.)

Effective Length of Braced Wall Panel (inches)
Actual Length of Braced Wall Panel (inches) 8—foot Wall Height 9-foot Wall Height 10-foot Wall Height
48 48 48 48
42 36 36 N/A
36 27 N/A N/A

(d) Braced Vdll Panel Location and AmountsBraced wall lengthto width ratio for the floor/roof diaphragm as measured
panelsshall begin no more than 12.5 feet from each end ofb@tweerbraced wall lines does not exceed 3:1.
bracedwall line per Figures 321.25-A and 321.25-B, and shall be 3. ‘Offsets.” Ofsets in braced wall lines, out—of—planeupf
locatedevery 25 feet on centerBracing amounts shall comply to 4 feet shall be permitted provided that the total out—to—dsgtof
with Table 321.25-Hor the bracing materials and methods specflimensionin any braced waline is not more than 8 feet per Fig
fied under par(b). ure321.25-C.

(e) Braced Vil Lines. 1. ‘General.” Maximum spacing 4. ‘Variation from story to storyVariation in bracing method

betweerparallel wall lines shall be no more than 35 feet. from story to story is permitted. _
o E tion” Spacing betwedsraced wall I b 5. ‘Variation within a story Variation in bracing method
- EXception. spacing betweesraced wall ines may D€ ¢qm praced wall line to braced wall line within a story is-per

increasedo 50 feet; howevethe percentage of wall bracing Onmjtted, except that the continuous sheathing method with wood
the braced wall lines perpendicular to the spacing, must Bgycturalpanels shall conform to the additional requirements of
increasedby multiplying the values inable 321.25-H by a factor syp. (9) (c).

equalto the braced wall line spacing dividbg 35 feet, and the  Note: See Appendix for further explanatory material.

Table 321.25-H
MINIMUM REQUIRED BRACING AMOUNTS FOR W ALLS

Amount of Bracing Per Wall Line%:>
Bracedsegmentshallbelocatedatleastevery25-fr o.c. but notlessthanthefollowing percentages:
Wood Structural Panel Sheathing Other Methods Permitted
Wall Supporting: [Sub. (8) (b) 4. and (9) (b) and (c)] [Sub.(8) (b) 1., 2, 3,5.and 6]
Roof onlyt 16% 1697
Floor and roof 16% 2597
Two floors and roof 25% 3593

1The ‘Roof only’ condition also applies to one braced wall line of wood frame construction on the ground floor where all other exterior walls on the ground floor are
constructed of masonry or concrete in accordance with s. SPS 321.18.

2Wood and metal let in bracing exempt from % bracing requirement, but not spacing requirement.
3Wood and metal let in bracing not permitted as a bracing method.
4Maximum wall heights equal 12 feet. For wall heights over 10 feet, increase percent bracing requirement an additional 20%.

SFor continuous sheathing method with wood structural panels, percent requirement may be decreased 10% when openings on the wall line do not exceed 85% of wall
height and may be decreased 20% when openings do not exceed 67% of wall heighbleSg21T25-K.

FIGURE 321.25-A
BRACED WALL PANELS AND BRACED WALL LINES

g!ﬁ iné
5
5

I

E Note: Wall framing

~ not shown for clarity.
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FIGURE 321.25-B

PERMITTED BRACED WALL PANEL DISTANCES
FROM ENDS OF A BRACED WALL LINE

Upto125 Braced wall panel

iy

0] |

FIGURE 321.25-C
PERMITTED OFFSETS

8 feet total out-to-out offset
4-foot offsets. (4 feet each way) in braced wall line.

- vk
| 7‘117" I Braced wall line - g Braced wall line Braced wall line

Offsets in discontinuous braced wall line.

(f) Angled Cornersl1. At corners, braced wall lines may angleangledwall adjoins the adjacent braced wall line.
out of plane up to 45 degrees with a maximum diagonal length oflote: This is at Point A as shown in Figure 321.25-D.
8 feet. 4. Whereanangled corner is constructed at an angle equal to
- . 45 degrees and the diagonal length is no more ttieetd length,
2. When de‘efm'”'”g the percentage of bracing, th? ler.'gthtﬂ angled wall may be considered as part of either of the adjoining
eachbracedwall line shall be determined as shown in Figurg,,cedwall lines. but not both.
321.25-D. ) _ 5. Where the diagonal length is greater than 8 feet, it shall be
3. The placement dfracing for the braced wall lines shallconsideredts own braced wall line and be braced in accordance
beginat the point where the braced wall line, which contains théth par (b).

FIGURE 321.25-D
ANGLED CORNERS
braced wall line 1;

use this length when calculating
the amount of bracing.

8’ max.

point A

braced wall line 2——~

length of braced wall line 2 when
~—— calculating the amount of bracing——"

(g) Braced wall panel supportBraced wall panels shdlle location,except such blocking is not required for cantilevers not
supportedon floor framing or foundations as follows: exceeding 24 inches where a full height rim joist is provided.

1. Where joists are perpendicular to braced wall lines above 4. Elevated post or pier foundations supporting braced wall
or below blocking shall be provided between the joists at brac@dnelsshall be designed in accordani¢h accepted engineering
wall panel locations to permit fastening of wall plates in accorg@ractice.
ance with the fastener table in the appendix. (h) Panel joints.1. ‘General.” Except as provided under subd.

2. Where joists are parallel to braced wall lines above @r, all vertical joints of panel sheathing shall occur paed be
below, a rim joist or other paralléfaming member shall be pro fastenedo common studsHorizontal joints in braced wall panels
vided at the wall to permit fastening of wall plates in accordanahalloccur overand be fastened to common blocking of a mini
with the fastener table in the appendix. mum 1% inch thickness.

3. Braced wall panels shall be permitted to be supparted 2. ‘Exceptions.” a. Blocking at horizont@ints is not
cantileveredfloor joists meeting the cantilever limits of s. SP3equiredin wall segments that are not counted as braced wall pan
321.22(6) provided joists are blocked at the nearest bearing wels.
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b. Where the bracing percentage provided is at least twice the d. Each panel end stud shall have a tie-down device fastened
minimum percentage required byafle 321.25-H, blocking at to the foundation, capable of providing an uplift capacity in
horizontaljoints is not required in braced wall panels using metfccordancevith Table 321.25-I.
odspar (b) 4., 5. or 6. e. The tie—down device shall be installed in accordance with

(9) ALTERNATIVE BRACING METHODS AND MODIFICATIONS. (&) the manufacturés recommendations.

General. As an alternative to the bracing methods under sub. (8), ﬂf' T?e panels shaljtedsgppoated dir?ctlydor;_a foutr:_d%ti_on or
thewall bracing methods in this subsection may also be used 2 floor framing supportea diréctly on a touncation, which Is-con

‘ i tinuousacross the entire length of the braced wall line.

(b) Alternate braced wall panelsl. ‘General.’ Alternate g. This foundation shall be reinforced with not less than one
bracedwall panels constructed in accordance with subd. 2., 3.,thmber4 bar at the top and bottom.
or 5. may replace each 4 feet of braced wall panel as required, \when the continuous foundation is required to have a depth
undersub. (8) (b). The maximumeight and minimum length of greaterthan 12 inches a minimum 12-inch-by-12-inch continu
eachpanel shall be in accordance witable 321.25-1. ousfooting or turned down slab edge is permitted at door openings

2. ‘Supporting roof only a. In one-story buildingsach in the braced wall line.
panel shall be sheathed on offi@ce with3/g—inch—-minimum- i. This continuous footing or turned down slab edge shall be
thicknesswoodstructural panel sheathing nailed with 8d commof€inforcedwith not less than one number 4 bar at the top and bot
or galvanized box nails in accordance with the fastening table!f{"-

the appendix and blocked at all wood structural panel sheathing I- This reinforcement shall be lapped 15 inches with the rein
edges. forcementrequired in the continuous foundation locatiéectly

derthe braced wall line.
b. Two anchor bolts installed in accordance with s. SPLg| . . . B
321.18(1) () 3. shall be provided in each panel. 3. ‘Supporting floor and roof only In the first story of two

i story buildings, each braced watlnel shall be in accordance
c. Anchor bolts shall be placed 6 to 12 inches from each ewith subd. 2., except that the wood structural panel sheathing edge
of the plate. nailing spacing shall not exceed four inches on center

Table 321.25-1
MINIMUM LENGTH REQUIREMENTS AND TIE-DOWN FORCES FOR AL TERNATE BRACED WALL PANELS

Height of Braced Wall Panel
8 ft. 9 ft. 10 ft. 11 ft. 12 ft.
Sheathed Length 2'-4" 2'-g" 2'-8" 3-2" 3'-6"
Sub. (9) (b) 2. -down Force (Ibs) 1800 1800 1800 2000 2200
Sub. (9) (b) 3. B-down Force (Ibs) 3000 3000 3000 3300 3600

4. ‘Alternate bracing method with Extended Header ovetevicefastened to the foundation with aplift capacity of not less
Openingand Te Downs, supporting a roof onlya. Eachpanel than4,200 pounds.
shall havea length of not less than 16 inches and a height of not k. Where a panel is located on one side of the opening, the
more than 10 feet. headershall extend betweehe inside face of the first full-length

b. Each panel shall be sheathed on one faceanithgle layer Studof the panel and the bearing studs at the other end opémre
of 3/g—inch—-minimum-thickness wood structural panel sheathifg9:

nailed with 8d common or galvanized box nails in accordance L. The bearing studs shall alkave a tie-down device fas
with Figure 321.25-E. tenedto thefoundation with an uplift capacity of not less than

. 1,000pounds.
c. The wood structural panel sheathing sealénd up over ™’ - .
the header and shall beailed in accordance with Figure, M- The tie-down deviceshall be an embedded-strap type,
321 25-E. installed in accordance with the manufactuserecommenda

. _ _tions.
_d. Glue laminated beamsyLL's or a built-up header consist ) " the panels shall be supported directly on a foundation,
ing of at least two 2 x 12s fasteriacaccordance with the fastener,hich js continuous acrosie entire length of the braced wall
tablein the appendix may be used. line.

e. A spacerif used, shall be placed on the sid¢he built-up 0. The foundation shall be reinforced with not less than one
beamopposite the wood structural panel sheathing. number 4 bar top and bottom.

f. The header shall extend between the inside faces of the firstp. Where the continuous foundation is required to have a
full-length outer studs of each panel. dept_hgreater t'har12 inches, a minimum 127inch—b_y—12—inch

g. The clear span of the header betwiberinner studs of each continuoudfooting or turned down slab edge is permitted at door

panelshall be not less than 6 feet and not more than 18 feePRENINgsin the braced wall line.
length. g. This continuous footing or turnetbwn slab edge shall be

h. A strap with an uplift capacity of not less than 1,000 IOOun(rj;%lnforcedwnh not less than one number 4 bar top and bottom.

shallfastenthe header to the side of the inner studs opposite tvk\‘/ﬁh the reinforcementequired in the continuous foundation

shegtrll)ng. hor bolt ot | thBreinch—di tefinstalled locateddirectly under the braced wall line.

_ 1. Dneanchor bolt not 'ess thag-inch=dlametennsialied. 5. ‘Alternate bracingmethod with Extended Header Over

in accordance wlth s. SPS 321.18 (1) (c) 3. shall be provided in @5‘ﬁeningand Te Downs, in a wall supporting a floor and roof

centerof each sill plate. only.” Each wall panel shall be braced in accordance with subd.
j- The studs at each end of the panel shall have a tie—dofvpexcept that each panel shall have a length of at least 24 inches.

r. This reinforcement shall be lapped not less thaimdites
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Figure 321.25-E
ALTERNATE BRACING METHOD WITH EXTENDED HEADER AND TIE DOWNS

EXTENT OF HEADER
DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS)

L
MIN. 3" X 11.25" NET HEADER é é

6'TO 18"

.: FASTEN TOP PLATE TO HEADER WITH TWO
ROWS OF 16D SINKER NAILS AT 3" O.C. TYP.

EXTENT OF HEADER
SINGLE PORTAL FRAME (ONE BRACED WALL PANEL)

e

TYPICAL PORTAL
FRAME
CONSTRUCTION

1000 LB
STRAP

1000 LB STRAP OPPOSITE SHEATHING
FOR A PANEL SPLICE

(IF NEEDED), PANEL I
EDGES SHALL BE |
BLOCKED, AND OCCUR |2
WITHIN 24* OF MID- |+/*
HEIGHT. ONE ROW OF e
TYP. SHEATHING-TO- |
FRAMING NAILING IS ...
REQUIRED. |-

IF 2X4 BLOCKING IS |"/"

FASTEN SHEATHING TO HEADER WITH 8D COMMON OR
GALVANIZED BOX NAILS IN 3" GRID PATTERN AS SHOWN AND

MAX. 3"0.C. INALL FRAMING (STUDS, BLOCKING, AND SILLS) TYP.

HEIGHT
10

MIN. WIDTH = 16" FOR ONE STORY STRUCTURES
MIN. WIDTH = 24" FOR USE IN THE FIRST OF TWO
STORY STRUCTURES

T MIN. 2x4 FRAMING

i MIN. USED, THE 2X4'S MUST || X
| L ——— 3" MIN. THICKNESS WoOD DOUBLE BE NAILED TOGETHER  [1[] B8
STRUCTURAL PANEL SHEATHING 2x4 POST WITH 316D SINKERS |1}
“—— MIN. 4200 LB TIE-DOWN DEVICE (EMBEDDED INTO
CONCRETE AND NAILED INTO FRAMING) l— MIN. 1000 LB
TIE DOWN
SEE SUB. (9) (b) 4. and 5. N DEVICE :
; S S

(c) Continuously sheathed braced wall line usimgpdstruc a. Structural sheathing shall be applied to all exterior sheath
tural panels. 1. ‘General.’ a. Continuously sheathed braced walble surfaces of a braced wall line including areas above and
linesusing wood structural panels shall comply with this sectiobelow openings.

b. Different bracing methods are not permitted within a con  b. Only full-height braced wall panels shall be used for ealcu
tinuously sheathed braced wall line. lating the braced wallpercentage in accordance wittable

c. Other bracing methods prescribed by this code are p8#1.25-H.
mitted on other braced wall lines on the same story level or en dif c¢. Exterior corner framing shall be constructed and fastened
ferentstory levels of the building. in accordance with details in Figure 321.25-G.

2. ‘Continuously—sheathed braced wall line requirements.” d. Figures 321.25-H, 321.25-1 and 321.25-J provide alterna
Continuously-sheathdaraced wall lines shalie constructed in tive construction options to Figure 321.25+hen 2 footwide
accordancaevith Figure 321.25—-F and shall comply with all of thevood structural panels are not available at the corners of centinu
following requirements: oussheathed wall lines and the return wall lines.

FIGURE 321.25-F
CONTINUOUSLY-SHEATHED BRACED WALL LINE

CORNER DETAIL

FER FIGLRE 321.25—-G j‘

s LI
i 385 %*
oa¥ ogl ///‘%E
Y2 / j

BRACED WALL PANTLS
MEET! hC BN REQLS REDLEN”TH
7 SUB. (9) (c)
AT ECT‘l ENJ" OF BRACED WALL LINE
{ALL OTHER FRAMED FORTIONS OF
WAL ALSO SHEATHED)

BAMIRII 2
RETURN CORNER

3. ‘Braced wall panelength.” In a continuously—sheathedpanellength shall bgermitted to be in accordance withble
wood structural panel braced wall line, the minimum braced wa8R1.25-J.

Table 321.25-J
LENGTH REQUIREMENTS FOR BRACED WALL PANELS IN A CONTINUOUSL Y SHEATHED WALL 1

Maximum Opening Clear

Minimum Length of Braced Wall Panel (inches) Height Next to the

Braced Wall Panel Braced Wall Panel Height
8-foot wall 9-foot wall 10-foot wall (% of wall height) to Width Ratio
48 54 60 100% 2:1
32 36 40 85% 31
24 27 30 67% 4:12

Lnterpolation is permitted.

2For a garage supporting a roof griy4:1 aspect ratio is permitted for full-height sheathed wall segments on either side of the garage openings.
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FIGURE 321.25-G

TYPICAL EXTERIOR CORNER FRAMING FOR CONTINUOUS STRUCTURAL P ANEL SHEATHING
SHOWING REQUIRED STUD-T O-STUD NAILING
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Figure 321.25-H
CONTINUOUSLY-SHEATHED BRACED WALL LINE WITHOUT CORNER RETURN

CORMER DETAIL
SER FIGURE 321.25-G

e ///// LA,
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N

\4 ERACEDWALL FANELS K
MEETING MNKMW REQURED LENGTH 500 1n TIE-DOWN

FES SUB. (9) (0) ph -
AT BOTH ENDES OF ERACED WALL LINS E;Eé"ﬁgf
(AL DT=ER FRAMED FORTIING OF =
WALL ALED BHENTHED)

FIGURE 321.25-I

CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST
BRACED WALL PANEL AWAY FROM END OF WALL LINE WITHOUT TIE DOWN

| 13- MAx

1

CORMER DETAIL
FER FIGURE 321.25-G _\
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(ALL OTHER FRAMED PORTIONS OF
WALL ALSO SHEATHED)

FIGURE 321.25-J

CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST BRACED
WALL PANEL AWAY FROM END OF WALL LINE WITH TIE DOWN
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4. ‘Braced wall percentagen addition to bracing percent 321.25-Hshall be permitted to be multiplied by a factoaatord
ageadjustments specified elsewhere in this code, the braced veatewith Table 321.25-K.
percentagesfor methods under sub. (8) (b) 4. frofable

Table 321.25-K
ADJUSTMENT FACTORS TO THE PERCENTAGE OF REQUIRED BRACING PER WALL LINE — CONTINUOUSL Y SHEATHED

Multiply Per centage of Bracing
Adjustment Based on Maximum Wall Clear Opening Height: Per Wall Line By:
Continuous wood structural panel sheathing when maximi 85% of wall height 0.9
opening height in wall line does not exceed* 67% of wall height 0.8

*Percentage of bracing for continuous wood structural panel sheathing shall be based on sub. (8) (b) 4. requirements.

5. ‘6:1 aspect raticontinuous structural panel sheathing with  e. The reduction factors for continuously braced walls from
extendecheader a. Wall segments having a maximum 6:1 heightubd.4. shall be applied when calculating applicable percentages
to width ratio are permitted only when built in accordance witbf wall bracing.

Figure321.25-K. ) o _ f. The number of wall segments having a maximum 6:1 height
. b The maximum 6:1 helght—tO—WldtBtIO IS based on he|ght to W|dth ratio in a Wa” |ine may not exceed 4.
being measured from the top of the header to the bottom of the g. Forpurposes of resisting wind pressures acting perpendic

wall segment bottom-plate. ular to the wall, theminimum requirements of Figure 321.25-K

c. For purposes of calculating the percentage of panel brac L : .
requiredby Table 321.25-H, the length of the braced wall pan or)S/Lg'C'em for wind speeds less thabmph in exposureate

shallbe the measured lengthtbe full height sheathing segment . i
adjacento the opening. h. For exposure categories C and D, the header to jack stud
d. Corners at the ends of walls usthis option shall be cen strap requirements artde number of additional jack studs shall

structedin accordance with Figure 321.25-G. Where 6:1 ratff in accordance withable 321.25-L. A
segmentsre used at the ends of braced wall lines, a 2 foot mini Note: See &ble 321.25-L footnotes for definitions of the exposure categories.
mumwidth wood structural panel must be installed oncthraer i. 6:1 aspect ratio segments with extended header are per
returnas shown in Figure 321.25-Rn 800 |b tiedown may be mittedover raised wood floors or second story applications, when
installedin lieu of a 2 foot corner return, as shown in Figureonstructedn accordance with rilboard/band joist connection
321.25-H. in Figure 321.25-K (b) or (c).
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FIGURE 321.25-K
6:1 ASPECT RATIO BRACED WALL PANELS USING CONTINUOUS WOOD
STRUCTURAL PANEL SHEATHING AND EXTENDED HEADERS
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Table 321.25-L

HEADER TO JACK STUD STRAP AND THE NUMBER OF ADDITIONAL JACK STUDS REQUIRED FOR RESISTING WIND PRESSURES
PERPENDICULAR T O 6:1 ASPECT RATIO WALLS LOCA TED IN WIND EXPOSURE CATEGORIES C AND D¢

Wind Exposure Category C Wind Exposure Category D
Required Strap Wall Height (ft) 85 mph 90 mph less than 10 mph 85 mph 90 mph less than 10
Capacity (Ib} mph
10 and less 1000 1200 2275 1375 1750 3050
Number of 8 — — — — — 1
additional 2x4
Jack Studs 9 — — 1 — L 2
10 — 1 2 1 2 3

2 |f 2x6 framing is used, then the required strap capacity may be multiplied by 0.65, but in no case shall the required strap capacity be less than 1,000 Ib.

o

If 2x6 framing is used, then no additional framing shall be required.

o

family dwellings or lager Exposure B shall be assumed unless the site meets the definition of another type exposure.

Exposure category C is comprised of flat open country and grasslands with scattered obstructions, including surface undulations or other irregularities, having
heights generally less than 30 feet extending more than 1,500 feet from the building site in any quadrant. This exposure also applies to any building located within
Exposure B type terrain where the building is directly adjacent to open areas of Exposure C type terrain in any quadrant for a distance of more than 600 feet.

Exposure category D is comprised of flat, unobstructed areas exposed to wind flowing over open water for a distance of at least 1 mile. This exposure applies only
to those buildings and other structures exposed to the wind coming from over theBxatsure D extends inland from the shoreline a distance of 1,500 feet or
10 times the height of the building or structure, whichever is greater

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; cr(1) (d) and am. waterto produce a workable consistendyortars that have stif

(3) (b), RegisterFebruary1985, No. 350, &f3-1-85; rand recr(3) (b), amTable : :
21258 and E, Registedanuary1989. No397, ef 2-1-89: am. (3) (8) and (6), Reg eneddue to water evaporation shall be retempered by adding

ister,March, 1992, No. 435, B#-1-92; rand recr(1) (c), am. @ble 21.25-Der. .~ Wateras frequently as needed to restore the required consistency
Table 21.25-F Register November 1995, No. 479, éf 12-1-95; am. able ~ Mortarsshall be used and placed in final position withifit2urs
21.25-A,Register January1999, No. 517, &2-1-99; r (1) (b) and (c), renum. (1) after mixing

(d)to be (B), rand reci(2), (G)and Bbles 21.25-F and &nd am. (3) (b) 3, Register Note: To ens.ure roper mortar mixing, machine mixing is recommended
March, 2001, No. 543, £f4-1-01; CR 02-077: (3) (c) Register May 2003 No. 569, : prop 9, 9 :
eff. 8-1-03; CR 08-043: am. (1) (title),() (b), renum. (1) (a) and (6) (a) 4. to be

(1) and (6) (a) 5.,.rand recrTable 21.25-A, cr(6) (a) 4., (7), (8) and (9) Register Table 321.26-A

March2009 No. 639, &4-1-09; correction in Figure 21.25-E made under s. 13.92

(4) (b) 7., Stats., Register March 2009 No. 639; CR 09-104: am. 21.25 (8) @)la., T TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY

21.25-H,(9) (b)3., Table 21.25-J, Figure 21.25-G (c), (9) (c) 4. Register December Kind of Masonry Types of

2010No. 660, ef 1-1-11; correction in (1),(2) (b) 3., (3) (a), (6) (c) 2., (d), (8) (c) Mortar

1.d., 2.c. (d), (e) 2., 3., (f) 2., (9) 3., (W&, (9) (b) 1., 2. b., d., 4. b., c., i., (C) 2. ___

(intro.), b., c., d., 3., 4.,5. a,, c., d., g., h., ighle 321.25-H, Figue 321.25-F-H Foundations:

to -K made under s. 13.92 (4) (b) 7., Stats., Register December 20b. 672. FOOtNGS .« vttt e e et M, S
SPS 321.26 Masonry walls. Masonry walls shall be con ~ Wallsof solid units . ... M.S, N

structedin accordance with the requirements of this section. Walls of hollow units. ... M, S

Hollowwalls . ........ ... ... .. . .. M, S

(1) CoLb weaTHER WORK. When ambient air temperature is

below40°F, the cold weather construction procedures uAdzir Masonry other than foundation masonry:

530.1shall be followed. Piers of solid masonry . ............. ... M, S, N
Note: The requirements for cold weather work are in sections 1.8.8@dof the Piers of hollow units. . ... M, S
2005edition of the ACI standard. Walls of solid masonry. ... M, S, N, O

(2) MasoNRy UNITs. (a) Unused con@te units. Previously Walls of solid masonry not less than 12 in. thick or more M, S, N, O
unusedconcretemasonry units shall conform to the ASTM C 90 than 35 ft. in height, supported laterally at intervals not
standard exceeding 12 times the wall thickness. ... ........

) . . Walls of hollow units; load—bearing or exteriand hollow M,S,N

(b) Unused clay or shale unit®reviously unused clay shale walls 12 in. or more in thickness. .. ...............
masonryunits shall conf_orm tC_) the _apprOp”ate ASTM stand_ard: Hollow walls, less than 12 in. thick. .. ................ M, S,N
c6z,C 216; or C 652Units which will be exposed to weathering Linings of existing masonreither above or below grade. M, S
or frost action shall be Grade SW as specified in these standards.;asonry other than above. . .. ... ................... M. S, N

(c) Used masonry unitsAll previously used masonry units
shallbe free from physical defeatghich interfere with the instal form to the standards approved by the department.

lation or impair the structural properties of the unit. , . - . ;
. Note: The department withccept cementitious material conforming to the follow
(3) TyPESOFMORTAR. (@) Mortar specifications.The type of ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; ASTM

mortar shall be determined fromable 321.26—A. The mortar €595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime for
shallconform to the requirements of ASTM C-270 MasonryPurposes; and ASTM C5, Quick Lime for Structural Purposes.
(b) Surface bond mortarsSurface bond mortars for masonry__(€) Aggregates.Aggregates for use in masonry mortar shall

walls shall be mixed in accordance witfe proportions specified con5|§tof natural sanq or manufactureq sand and shall be graded.
onthe bag. Note: The department will accept aggregates in accordance with ASTM C144.

(4) MORTAR COMPONENTS. Mortar components shall comply - (5) CaviTy waLL. (@) Corbels. Corbelsshall be constructed
with the following requirements: in accordance with ACI 530.

(a) Water. Water shall be clean and free of deleterious amounts () Projections. The projection of a wall beyond the edge of
of acids, alkalies, or ganic materials. asupporting member other than masosnch as a shelf angbe

(b) Admixtues or mortar colors Admixtures or mortar colors €dgeof @ beam, shall not exceeth Inches, unless at lea#} the
shallnot be added to the mortar unless the resulting mortar c§@SSof the wythe of masonry involved is located directly dter
forms to the mortar specificationsOnly mineral oxide may be oad—carryingnember
usedas mortar color and shailbt exceed 10% by weight of the (6) OPENINGS AND LINTELS. (&) Openings. The masonry
cement. aboveopenings shall be supported. The bearing length of-struc

(c) Mixing. Mortar shall be mixed for at least 3 minutes aftetural elements which support tihheasonry above the opening shall
all ingredients have been added with the maximum amounth#not less than 4 inches.

(d) Cementitious material Cementitiousnaterial shall con
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(b) Lintels. Unless designed through structural analysis, lin Note: Materials including house wrap, asphalt-impregnated building alper
telsshall be provided using either steel angles or reinfotuimg tic sheeting, peel-and-stick rubberized sheet material, and light-gauge PVC are not

. . acceptables meeting this requirement.
in accordance withdble 321.26-C. (b) Location. 1. ‘Lintels and chimneys.In exterior hollow

masonrywalls, flashing shall be installed at the backsideshifr
neysand at the bottom of the cavity formed by openings such as
lintels over doors and windows.

Table 321.26-C
ALLOWABLE SPANS FOR LINTELS SUPPORTING

MASONRY VENEER . _
No. of ;" or 2. ‘Veneer Flashing shall be installed at the bottom of veneer
Equivalent andshall extend over the top of the foundation and up at &ast
Size of 1Sgeel No Story One Story  Two Stories Reigforging inchesand be embedded in the backing course.
Lgnxglsex'lu gb_m: gb_oé? gb_m('; alrs (c) Weep holes.1. Weep holes may not be placed below final
grade.
L4x3xYy 8-0 5-0 3-0 1 o )
L6x3Ypx s 14 -0 o -G 5 2. Rope or similar material used to form a whele shall be
2-LexFaxl, 20-0 1IGQ 5_g 4 removedas soon as the mortar sets.
T ong leg of the angle shall be placed in a vertical position. 3. \Weep holes shall b¥g-inch minimum diameter
2Depth of reinforced lintels shall be not less than 8 inches and all cells of (9) BEARING. (a) Concentrated loads. Beams, girders,
hollow masonry lintels shall be grouted solid. Reinforcing Ishedlextend trussesjoists and other members producing concentriteds
not less than 8 inches into the support. shallbear a minimum of 3 inches on one of the following:
3Steel members indicated are adequate typical examples; othenstabers 1. ‘Concrete beam.” The equivalent of a nominally reinforced
meetingstructural design requirements may be used. 2,500pSi concrete beam 8 inches in height_

(7) MAsONRY VENEERs. (a) Veneer over frame construction. 2. ‘Solid masonry At least 8 inches in height of masonry
1. Masonry veneers may be corbeled over the foundation wall, bomposedf solid masonry units with all voids and joints com
the corbeling shall not exceed one inch. pletelyfilled with mortar

2. A minimum one-inch aispace shall be provided between 3. ‘Metal plate.” A metal plate of sigient thickness and size
theveneer and the sheathing unless a manufactuiset ofaterial to distribute the load to masonry units. For piers and columns, the
is used. bearingplateshall not exceed 60% of the cross—sectional area of

3. Where no brick ledge is formed in the foundation walk, cofh€Ppier or column and the resuitant reaction otettical and hor
rosion resistant metal or othewater-resistant flashing shall izontal loads shall fall within the middle third of the member
extendover the top of the foundation wall from the outside face 4. ‘Bond beam.” The bond beam shzd the equivalent of not
of the walland shall extend at least 6 inches up on the sheathil@gsthan an 8-inch lintel (bond beam) block with 2 Nchats
Theflashing shall be installed to drain any water outward. ~ embedded irhigh strength mortar fill or equivalent. The loads

4. Weep holes shall be provided at the bottom masonry cou?gea” bear or_1 the fill .
at maximum intervals of 2 feet. (b) Continuous loads.Joists, trusses arlttams other than
P : : wood, spaced 4 feet or less on center and 40 feet or |é=ssgth,

aII5. Ventilation openings shall be provided at the top of thsqabsor other members causing continuous loads shall be trans
wat . - ) mitted to masonry with a minimum bearing of 3 inches upon solid
Note: The ventilation opening could be other than a weep hole.

masonryat least 22 inchesin height, or asndicated for concen
6. Studs and sheathing behind masonry veneer shetibe tratedlo)é%s. ’ g

eredwith material used to construct the water—resistive barrier as

requiredunder s. SPS 321.24 (4). (c) Stack bond wallsConcentrated loads shall be distributed

. o ! o ) gpto masonry laid in stack bond by a concrete beam or bearth
Note: Acceptablewater—resistive barrier materials include polymeric-base defined i E f solid units. 2 additi |
housewraps andt15 or greater asphalt-saturated felts that comply with ASTM D 2Asaelne ’ n par(a). or masonry or soli un_'ts' additional rows
for type | felt. of a continuougie assembly may be used instead of a concrete
7. Masonryor brick veneer shall be above final exterior grad@@amor bond beam.
unlessthere is through-wall flashing at grade or withiod2irses (d) Support of wood floor member®Vhere a wood structural
abovegrade. memberis buried in masonry for support, it shall be firecut or a

(b) Veneer over masonry back-ugCorrosion-resistant metal Self-releasinglevice shall be used. Where the end of a wood
or other water—resistant bafieshing shall be provided at the bot structuralmember is built into an exterior wall/a-inch air space
tom of the veneer and shall extend over the top of the foundatid#R!l P& Provided at the sides, top and end of such member
andup at least 6 inches and be embeddeterback-up course. ~ (10) BonDING. Unless designed through structural analysis,
Theflashing shall be installed to drain any water outwaktep all masonry walls shall be bonded as follows:

holesshall be provided at maximum intervals of 3 feet. (a) Single-wythe walls Masonry units in single-wythgalls
(c) Veneer attachmentveneers shall be anchored or adhere?hall be lapped at least 2 inches are-third the height of the
in accordance with ACI 530 and ACI 530.1. masonryunit, whichever is greateor through theise of continu

oustie assemblies spaced at 16-inch vertical intervals.

(b) Multi-wythe walls. Adjacent wythes shall be bonded with
ontinuougtie assemblies spaced at vertical intervals not exceed
. . . ing 16 inches; or individual ties of at leds—inch diametefor
_ 2. Open joints or weep holes shall be provitiethe facing  ¢acn44 square feet of wall area, spacedahaximum vertical
immediately above the flashing at a horizontal spacing noljistanceof 18 inches and a maximum horizontal distance of 36
exceeding? feet. inches;or bonded with a full course of masonry headers every
3. Flashing that will be exposed to ultraviolet light shall-corseventhcourse. The clear distance between bond courses shall not
sistof materials which are durable and permanently UV-resistaskceedl6 inches for solid masonry units and 24 inches for hollow
suchas sheet metal or heavy—gauge PVC. masonryunits. Hollow walls shall not be bonded with headers.

(8) FLASHING. (a) General. 1. Flashing shall be installed in
accordancewith this section to drain any water outward awa
from structural members, sheathing and insulation.
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(11) BoLTsAND ANCHORS. The allowable shear on steel boltdo the top plate of load bearing walls using toe—nailing or engine
andanchors shall not exceed the values giverainlél 321.26.  eredclips, straps or hangers.
Note: For informationon toe nailing, see the fastener schedule table in the Appen

Table 321.26 dix.
ALLOWABLE SHEAR ON BOLTS AND ANCHORS (4) ROOF RAFTERS. (a) General. 1. Rafters shall be notched
Bolt or Anchor Allowable Shear to fit the exterior wall plate and fastened to the wall.
Diameter (inches) Embedment (inches) (pounds) 2. Collar ties shall be installed on the upper third of every third
T, 4 270 pair of abutting roof rafters or every 48 inches, whichever is less.
3/g 4 410 Note: Collar ties are intended to provide stabilitytie roof at the ridge. Lateral
1, 4 550 restraintfor the walls must be provided in accordance with sub. (2).
S/g 4 750 (b) Ridge boads. 1. Where rafters meet to form a ridge, the
3, 5 1100 raftersshall be attached to a ridge board.
7 6 1500 2. The ridge board shall have a depth at least equal to the
1 7 1850 lengthof the cut end of the rafter abutting it.
/g 8 2250 3. Where all rafters are placéitectly opposite each other or
IBolts and anchors shall be solidly embedded in mortar or grout. areoffset at the ridge board by less than the thickness of the rafter
(12) JoinTs. Joints in masonry construction shall ten theridge board shall have a nominal thickness Qf at least 1 inch.
structedin accordance with ACI 530.1. 4. Where one or more rafters aréset at the ridge board by

(13) CLEANING. Chemical cleaning agents shall be preventéﬂore_tha” _the thickness of the r_attme ridge board shall have a
from harming the metal reinforcement of structural componerft@minalthickness of at least 2 inches. _
andshallnot be of a strength which will adverseljeat the mor (c) Ridge beams.Rafters shall be attached to ridge beams
tar. usingengineered clips, straps or hangers or the connesti@h

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (3) and.cfable  be designed through structural analysis.

21.26-B1Register February1985, No. 350, &f3-1-85; am. (9]b), RegisterJanu : : .
ary, 1989, No. 397, 62-1-89: am. (6) (b), Registevarch. 1992, No. 43%f. (d) Bearing. The required bearing for wood rafters shalirbe

4-1-92;r. and recr(2), am. (5) (c)(7)( (a) 3? 4., (b)..1(14), RegisterNovember ~ accordancevith the NDS adopted inable 320.24-2, except ifo

1292,’\10-037% Fgfoé25‘1159g: SR 02(1()37(75:)?21)- ((Z;)) (ar)] élk{%z?gistﬁr Ma(y3 )2??5 N)O- ﬁg%aseshall the bearing be less thar Ihches on wood or metal or
ell. o—1-05; — . anarecr(l), s al , renum. INtro.) a H
(a)to be (3} (a) and (b) and am. (3) (@), am. (4) (b) and (7) (a)(3), &), Bbles lessthan 3 inches on masonry or concrete.
ék%%—?%rld B1, %g()? ()a%%to Yatnd E)C) Regtl)ster2 l(\)/lflorcn 2%%%1 ’;‘;} %39, éfl—t(_>9; (e) Ladders. 1. Overhangs @able end walls of more than 12
- Lam. a) o. Register becember 0. —11; correction H 7 P H H
in (9) (c) made under $3.92 (4) (b) 7., Stats., Register Januani20a. é61correc-  INches shall be provided with ladders which extend into the-struc

tion %n 3) (a), (6) (b), (7) (a) 6., @ made under s. 13.92 (4) (b) 7., Stats., Register ture a distance no less than the length of the overhang.
December201 No. 672. 2. The ladders shall be fastened at the wall.
3. The interior end of each ladder shadl attached to a rafter

or truss with a hanger

. . Note: For the purposes of this section, a ladder is defined as a perpendicular pro
SPS 321.27 Roof design and framing. (1) STRUC- jectionextending beyond the face of the wall below

TURAL DESIGN. (&) General. Roof and roof-ceiling assemblies  (5) CeiLING JoisTs. (a) Ceiling joists shall be nailed to exterior
shallsupport all dead loads plus the minimum live loads upaler walls and to the ends of rafters.

(c) and s. SPS 321.02. (b) Ends of ceiling joists shall be lapped at least 3 inches and
(b) Applicability of tables. The joist and rafter tables the befastened eithewith 3-16d nails or in accordance with the floor
appendixare valid for roofs with a minimum slope of 312. joist requirements under s. SPS 321.22 (4) (a) 1. d.
Lesserslopes require engineering analysis or shall be provideote: See the fastener table in the Appendix for a nailing schedule for ceiling
with a ridge beam. oists. o )
(c) Sloped oof snow loads.Snow loads specified in s. SPS, (€) Where ceiling joists anslaced at right angles to the rafters,
321.02(1) (b) 2. may be reduced for roof slopes greater than 31 lookout joist or ties shall be fastened to the paraliling
by multiplying the snow loady Cs. The value of Cs shall pelOists or rafters using engineered clips, straps or hangers or the

Subchapter VIl — Roof and Ceilings

determinedby the following: connectionshall be designed through structural analysis.
(6) VALLEY AND HIP RAFTERS. (a) Valley rafters. 1. Where no
(a - 30) bearingis provided under valley raftersthe intersection of 2 roof
Cs=1-——- areasthe valleyrafters shall be doubled in thickness and shall be
40 atleast 2 inches deeper than the required common rafter to permit
where a is the slope of the roof expressed in degrees. full bearing at the beveled end.
Note: A roof pitch of 7 in 12 is equal to 30 2. Where ridges are provided atfdient elevations, vertical

(2) LATERAL RESTRAINT OF WALLS. Provisions shall be taken supportshall be provided for the interior end of the lower ridge
to absorb the horizontal thrust produced by a sloping roof throulgbardor ridge beam.
the use of wall ties, ceiling joists, beams at the ridge or at the wall (b) Hip rafters. Where no bearing is provided under hip raf
or a system designed through structural analysis. ters,the hip rafters shall be of the same thickness as common raf
(3) UPLIFT AND SUCTIONFORCES. (a) General. 1. Roofs shall tersand shall be at least 2 inches deeper than required to permit
withstanda pressure of at least 20 pounds per square foot actfy contact with the jack rafter
upward normal to the roof surface. (7) RooF TRusses. (a) Metal plate connected wood roof
2. Roof overhangs, eaves, canopies and cornices shall wittissesshall be designed in accordance with TPI 1 and the NDS
standan upward wind pressure of at least 20 pounds per squag@ptedunder s. SPS 320.24.
foot applied to the entire exposed area. (b) Truss members shalbt be cut, bored or notched, except
(b) Anchorage. 1. Roof framing members spanning more thas allowed under sub. (8) (d).
6 feet measured from the outermost edge of thegioalf be per (c) If connection is provided to stabilizenon-load bearing
manentlyfastened to the top plate of load bearing waliing wall, a slotted expansion joint or clip shall be used.
engineerectlips, straps or hangers. (8) NOTCHINGAND BORING. (a) General.1. Notching and ber
2. Roof framing members spanning 6 feet or less measuiiag of beams or girders is prohibited unless determined through
from the outermost edge the roof shall be permanently fastenedtructuralanalysis.
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2. Notching and boring of ceiling joists and rafters shall-com 2. Each shingle package shall be labeled by the manufacturer

ply with pars. (b) and (c). to indicate conformance to the applicable ASTM standard for
(b) Notching. 1. Notches located in the top or bottom of-ceiléachtype of shingle or the exception in pe).
ing joists and rafters are prohibited from all of the following: 3. Shingles shall be installed in accordawnith the manufac

a. Having a depth exceedifigthe depth of the member  turer’srecommendations. o

b. Having a length exceediig the depth of the member 4. Shingles shall have at least 4 fasteners per strip shingle or
o . . 2 fastenerger interlocking shingle, unless the manufacturer has

c. Being Ioc'a%ted. |r.1 the midd?e; of the span of the member o, specifications.

2. Whereceilingjoists or rafters are notched at the ends, the 5. ghingle head lap shall be at least 2 inches, unless the

notchmay not exceed the depth of the member manufacturehas other specifications.
3. Bird mouth cuts may not excedd the depth of the rafter Note: See s. SPS 320.07 (62) for definitions of shingle terms.
unlessthe seat cut bears fully on the wall plate. Note: The Residential Asphalt Roofing Manual can be purchased from the

. L . Asphalt Roofing Manufacturers Association at 6000 Executive Boule\@uite
(c) Boring. 1. Holes bored within 2 inches of the top or bottoro1, Rockville, Maryland 20852-3803. This manual contains extensive information
of ceiling joists or rafters may not be located in the midgdlef on lshdingles from mangfa_ctureh througwstaﬂaﬂ%ﬂ, insl_chtionmer:lancef- It g
includes a recommendation that propeitiven and applied nails are the preferre
the span of the member fastening system for asphalt shingles.
2. The diameter of a hole may not excégdhe depth of the  Note: SectionSPS 320.04 (2) requires compliance with all parts of this code,
member. inc(ljudiﬂgtheze roofing provisions, for an alteration to any dwelling that is regulated
underthis code.

3. A hole may not be boredithin 2 inches of a notch or () Organic shingles Organic asphalt shingles shall conform

anotherhole. _ to ASTM D 225 and the Class C requirements of ASTM E 108,
4. The distance between adjacent holes may not be less thadshall pass the wind resistance test of ASTM D 3161.
thediameter of the Iger hole. (c) Fiberglass shinglesFibeglass asphalt shingles shedin

(d) Engineeed wood poducts. Notching or boring of engire form to ASTM D 3462 except that laminated shingles shall have
eredwood products shall be done in accordance with the manufadear strength of at least 1450 grams in each ply
turer’s instructions provided those instructions were developed (4) Ice pam PROTECTION. (a) Shingled or shake roofs that
throughstructural analysis or product testing. extendover a heated area of a dwelling or attadjmage and that

(9) ROOF SHEATHING, BOARDS AND PLANKING. (&) Structural havea slope of 4:12 or less shall be provided with ice dam protec
sheathing. The allowable loads and spans for structural sheathitign in theform of sheet metal or a product labeled as meeting the
shallbe in accordance with the grade stamp on the panel.  requirementof ASTM D 1970.

(b) Roof boads. 1. Where the rafter spacing is 24 inches on (b) The ice dam protection shall extend at le&sinches up
centeror less, roof boards may be used that have a minimuna thi#ike roof slope from the roof edge and at least 12 inches up the roof
nessof 5/g—inch for solid sheathing affti—inchfor spaced sheath Slopebeyond the inner face of the exterior wall.
ing. (5) OTHERROOFCOVERINGS. All roof coverings not otherwise

2. Where the rafter spacing is greater than 24 inches on, cer@@firessedh this section shall be installedaecordance with the
roof boards shall be tongue and groove, at least 1.5 inches thi®anufacturer’snstructions o national standard recognized by

(c) Roofplanks. 1. Roof planks shall be tongue and groov € department. . .
or splined and at least 2 inches, nominal, in thickness. (6) ReroorING. New roof coverings may not be installed over

2. Planks shall terminate over beams unless the jointnare gizzgng roof coverings where any of the followignditions
matched. (a) The existing roof or roof covering is water-soaked or has

3. The planks shall be lagb that no continuous line of joints yeterioratedsuch that it is inadequate as a base for additional roof
will occur except at points of support. ing.

4. Planks shall be nailed or fastened to each beam. (b) The existing roof is wood shake, s|m‘ﬁy, cement or

History: Cr. RegisterNovember1979, No. 287, &6-1-80; am (3) (a), Register — 3
January,1989, No. 397, &f2-1-89; r and recr(1), am. (3) (a), RegisteMarch, asbestos cer_ne_tlte. L
1992,No. 435, ef 4-1-92; rand recr(3) (a), RegisteNovember1995, No. 479, (c) The existing roof has 2 or moagplications of any type of
eff. 12-1-95; rand recr(3) (a) 1. and 2. c., Registdanuary1999, No. 517, &f i
2-1-99;am. (3) (a) 1. a., Registavarch, 2001, No. 543, ei-1-01,CR 02-077: permanemOOf covering. . .
r. and recr(3) (b) Register May 2003 No. 569f.&¥~1-03; CR 08-043: andrect (7) FLasHING. (a) General. Flashing shall be installed e

RegisteMarch 2009 No. 639, B#-1-09;correction in (1) (a), (c), (4) (d), (5) (b), junction of chimneys and roofs, in all valleys, and around all roof
(7) (a) made under s. 13.92 (4) (b) 7., Stats., Register December2Bb. 672. openings

. (b) Flashing of open valleysl. Open valleys shall be flashed
ERASLP%«’:\?2/14"2?Ooysvgr?etnrl]lebrepécgseim;%%fg; czoggzétruc(tle) dct;c?\gss with at least No. 28 gauge corrosion-resistant sheet metal, 16
drain f wat 9 Uifcheswide, or a layer of at least 50—pound roll roofing, 16 inches
rainageor water . . wide, placed over a layer of number 15 roofing underlayment.
(b) All fasteners shall be corrosion resistant. o 2. Flashing sections shdde overlapped by at least 4 inches.
(2) UNDERLAYMENT FORSHINGLES. Underlaymentonsisting  (¢) Flashing of closed valleys Where shingles are laced or
of number 15 asphalt-impregnated felt paper or equivalent\gvenover the valleythe valley shall be flashed with at least one

othertype | material that shows no water transmission when tesfgger of 50-pound roofing, at ieast 2@heswide, over a layer of
in accordance with ASTM D 226 or ASTM D 4869 shall be- prgyymber15 roofing underlayment.

vided under shingles. : . .
Note: Underlayment materials meeting the requirements of ASTM D 1970 meg}_(g;;kg&ng:yhfé?gsmngtt Ice:glé?%e%scﬁgzu be flashed and ceunt

the performance requirements of this section. - ) .
(3) ASPHALT SHINGLES. (@) General. 1. Shingleshat have a 2. Chimney crickets or saddles shall be installed where the
self-sealingadhesive strip shall include a sealant which has #RPerside of a chimney is more than 30 inches wide on a sloping
averagebond strength of at least 1.5 pounds per 3.75 inches8f'- _ _ _ _
shinglewidth, at 32F. 3. The intersection of the cricket and the chimney shall be
Note: The department will accept results of testing conducted in accordance wikshedand counter—flashed to a height of at least 6 inches.
anapproved test method for verifying compliance with the sealant uplift resistanceHistory: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (7) (a), and

requiredin this paragraph. Information on the applicable test method may becr.Table 321.28-A, Registelanuary1989, No. 397, &f2-1-89; am. (1), (5and
obtainedfrom the department. (6), cr. (2m) and (6) (a) 3r, and recr(4) (c), RegisterMarch, 1992, No. 435, fef
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4-1-92;cr. (6) (c), RegisteNovember1995, No. 479, &12-1-95; CR 02-077: Note: The department will accegampers and hoods listed by nationally recog
r. and recr(1) (a), renum. (6) (intro) to (c) to be (6) (a) to (d) and am. (6) (a) to (e)zedlaboratories.
RegisterMay 2003 No. 569, €f8-1-03; CR 08-043:. and recrRegister March

2009No. 639, ef 4-1-09. (9) FLue LNERS. (&) Flue liners shall be installed in accord
ancewith s. SPS 321.30 (7) and this section.
Subchapter X — Fir eplace Requiements (b) Flue liners shall start at the top of fireplace throat and

extendto a point at least 4 inchabove the top of the chimney cap.
SPS 321.29 Masonry fireplaces. Masonry fireplaces (c) Firebrick may be used in the throat of the fireplace as an
shallbe constructed of masonstone or concrete. Masonry fire inlet to the flue liner
placesshall be supported on foundations of concrete or masonry (10) CrLeanouT oPENINGS. Fireplaces with ash dumps shall be
Structuralwalls shall be at least 8 inches thick. Masonry-firgyrovidedwith cleanout openings at the base. Doorsfeamdes

placesshall conform to the following requirements: of the opening shall be made of ferrous materials.
(1) FLuesize. The fireplace flue size shall be based on the type (11) MANTEL SHELVESAND COMBUSTIBLE TRIM. \Woodwork or
of flue and the fireplace opening indicated abfe 321.29. othercombustible materials shall not be placed within 6 inches of
Table 32129 thefireplace opening. Combustible materials located within 12

inchesof the fireplace opening shall not project perpendicularly

MINIMUM _FLUE SIZE FOR MASONRY FIREPLACES morethan?/g-inch for each inch distance from the opening.

Type of Flue I Minimum Cr oss-Sectional Aea (12) FRAMING AROUND FIREPLACES. Combustible materials
Round 12 of fireplace OPE“.'ITth“t not less than 75 square |gcatednear fireplaces shall be installiecaccordance with s. SPS
I inches. 321.30(9).
Square or rectangular /19 of fireplace opening but not less than 75 square . .
inches. (13) CorseLING. Unless designed through structural analysis,

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys Masonrychimneys shaihot be corbeled from a wall more than 6
shallextend at least 3 feet above Highest point where the chim inchesnor shall a masonry chimney be corbeled from a wall less

ney passes through the roof and at least 2 feet higher thayoany than12 inches in nominal thickness unless it projects equally on
tion of the dwelling within 10 feet of the chimney eachside of the wall. The corbeling shall not exceed one-inch

' projectionfor each brick course.
(3) FIREBOX MATERIALS. The firebox shall be of the preformed History: Cr. RegisterNovember1979, No. 287, €f6-1-80; am. RegisteFeb

metaltype, at least.—inchthick, or listed by a nationally recog ruary, 1985, No. 350, &f3-1-85; am. (6) andable 21.29-1, Registedanuary
nizedlaboratory; orshall be lined with firebrick, at least 2 |nches&A989thégg7Nert Z;é‘i?j‘ a{rm.ggntrz().l)z?nd ((112),.1(58)?;; anc?(rledt:)rgﬁ)bR(z%izs)ter .
1 id i in ini arcn, , NO. , =1-92;r ana renum( an 0 be an
thICk and laid in .thm jOIr‘I_tS of r_efractory ;emen’t’he back and (13), Register January1999, No. 517, &f2-1-99; r and recr(6) and (9), Register
§|dewallsof the fll’e.bOX, including the |In|ﬂg, shall [z I.east 8 March, 2001, No. 543, & 4-1-01;correction in (1), (5m), (6) (d), (9) (a), (12)
inchesnominally thick masonryat least 4 inches of which shallmadeunder s. 13.92 (4) (b) 7., Stats., Register December 20do. 672.

be solid.
(4) LINTEL. Masonry over the fireplace openishall be sup SPS 321.30 Masonry chimneys.  Masonry chimneys

portedby a lintel of steel or masonry shall conform to the following provisions:
(5) Ducts. Warm-air circulating ducts shall be construatéd (1) MATERIALS. No masonry chimney shall rest upon wood.
masonryor metal. Thefoundation shall be designed and built in conformity with the

(5m) RETURN AR GRILLES. Return air grilles shall not be requirementdor foundations. Masonry chimney walls shall be at
locatedin bathrooms, kitchens, garages, utility spaces ocona least4 inches in nominal thickness. Hollow cored masonry units
fined space defined under s. SPS 323.06 in whidhaft diverter Maybe used to meet the 4 inch nominal thickness requirement.
or draft regulator is located. (2). FLUE size. Chimneyflues for appliances shall be at Iea}st

(6) HEARTH EXTENSION. (@) Masonry fireplaces shall have £qualin area to that of the areattfe connector from the appli
hearthextension made of noncombustible material. ance.

(b) The structural support for the hearth and heaxtension (3) MuLTIPLE FLUE SEPARATION. When more than one flue is
shallbe a minimum of 4 inches of reinforced concrete. contained in the same chimpeymasonry separation of at least

(c) There shall be no structural framing material within 1 incfiinches nominal in thickness shall be provided between the indi
of the hearth or hearth extension in any direction. Wopden vidual flues. The joints of adjacent flue linings shall be staggered
forms or supports used during construction shall be removed.bY at least 7 inches. _ _

(d) The minimum dimensions of the hearth extension shall be (4) CORBELING. Unless designed through structural analysis,

in accordance withable 321.29-1. masonrychimneys shaihot be corbeled from a wall more than 6
inchesnor shall a masonry chimney be corbeled from a wall less
Table 321.29-1 than12 inches in nominal thickness unless it projects equally on
HEARTH EXTENSION DIMENSIONS eachside of the wall. The corbeling shall not exceed one-inch
Fireplace Opening Extension from Fireplace Opening (inches) projectionfor each brick course.

(Sq. Ft) Side Front (5) INLETS. Inlets to masonry chimneys shall enter the side and
Less than 6 8 16 be provided with thimbles. Thimbles shall be at least No. 24

6 or Greater 12 20 manufacturer'sstandard gauge (0.024 inch) ®g—inch thick,

(7) DampERs. Dampers shall be made of cast iron or at lea frqctorymaterial. Each chimney shall have an inlet installed at
No. 12 gauge sheet metal. The area of the damper opening sihgifime of construction.
beat least 90% of the required flue area when in the open position(6) CLEAN-OUT OPENING. Every masonry chimney shall be
(8) Hoops. Metal hoods, used in lieu of a masosmoke Providedwith a clean-out opening at the base. Sepénings
chambershallbe constructed of at least No. 19 gauge corrosioff2all be equipped witmetal doors and frames arranged to remain
resistanimetal with all seams and connections of smokemoof ~Closedwhen not inuse. Clean—out openings shall be located
struction. The hood shall be sloped at an angle 6fatdess from belowthe lowest inlet to the flue.
thevertical and shall extend horizontally at least 6 indfeysond (7) FLUELINERS. (@) Masonry chimneys shall be lined with a
the firebox limits. Metal hoods shall be kept a minimuml8f materialthat will resist corrosion, softening and cracking at-tem
inches from the combustible materials unless approved f@eraturesip to 1800F, suchas vitrified clay sewer pipe or mini
reducedclearances. mum>S/g-inch thick fireclay lining material.
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(b) All flue liners shall be laid in a full beaf refractory mortar Subchapter X — Construction in Floodplains
or refractory cement.
(c) Variations in insideand outside dimensions shall not SPS 321.33 Construction in floodplains. (1) Gen-
exceed/s inch for clay flue liners. ERAL. Where dwelling construction is allowdry local zoning

(d) There shall be a minimum clearancé’sfinch and a maxi  ordinanceso take place in floodfringe areas of floodplaities

mum clearancedf 1-inch between the flue liner and the chimnegiwelling shall meet the requirements of this subchapter
walls. Note: The department of natural resources (DNR) and the federatjenogr

. . managemenagency (FEMA) alsdave regulations that apply to construction in
(e) Unless serving masonry fireplace under s. SPS 321.2%odfringe areas.

flue liners shall commence at the chimney footing. (2) ELevaTion. (a) General. Exceptas provided in pars. (b)

(8) CHimMNEY caps. Chimneys shall be provided with precasand(c), all dwellings constructed within a floodfringe area shall
or cast-in—place concrete chimney caps. Chimney caps shall hagelevated so the lowest floor and all basement floor surfaces are
aminimum thickness of 2 inches, shall slope outwards away frdotatedat or above the base flood elevation.

theflue, and shall provida one-inch overhang and drip edge on (b) Certified floodpoof basements.Floodproofbasements

all sides. A S||p joint shall be installed between the flue and th%yhave the top of the basement floor no more than 5 feet below

cap. The slip joint shall be filled with:—inch feltor similar mate  the baseflood elevation provided the basement is designed by a

rial and shall be caulkedith high—temperature caulk or similar registeredarchitect or engineer to be watertight and impermeable.

materialto prevent water infiltration. No limitation is placed on the use or occupancy of a certified
(9) CLEARANCE TO coMBUSTIBLES. (@) The minimum clear floodproofbasement by the provisions of this subchapter

ancebetween combustibles and masonry chimneys which have(c) Other enclosed spaces. Enclosed spaces not meeting the
anyportlonlocated within the exterior wall of the dwelllng Sha"requirementgjf pat (b) are allowed at any depth below the base
be 2 inches. The minimum clearance between combustibles 886d elevation provided the spaces are used only for one or more
masonrychimneys which have all parts completely outside théf the following purposes:

dwelling, exclusive of sdit or cornice areas, shall be one inch. a. Means of egress.

(b) Except as.required under pars. (c¢) and (d), the clearance b. Entrance foyers.
spacesshall remain completely open. .
c. Stairways.

(c) The clearance spaces between chimneys and wood joists,d Incidental st f vortabl bile it
beamsheaders or other structural membsinsll be fireblocked - Incidental storage of portable or mobile items.
at each floor level from chimney footing all the way to the roof 2. Fully enclosed spaces used onlytfmse purposes listed

flashingwith galvanized steel, at least 26 gage thick or with noff! subd. 1. shalbe designed to automatically equalize the hydro
combustiblesheet material. staticpressure on exterior walls by allowittge entry and exit of

(d) Noncombustible material shall be used to prevent entry iffodwaters. Designs for meeting this requirement shall be certi
debrisinto the clearance spaces ied by a registered architect or engineer or shall raketf the

History: Cr. Register February1985, No. 350, &f3-1-85; am. (8), Register following requirements: o .
March, 1992, No. 435, &f4-1-92; rand recr(8) and (9); RegisteNovember1995, a. There shalbe at least 2 pressure relieving openings and the
No. 479, ef. 12-1-95; rand recr(7) (a), ¢r(7) (d) and (), and am. (9) (), Register ganjngsshall have a total net area of not less than one square inch

March,2001, No. 543, éf4-1-01; CR 02-077: am. (7) (b) and (d) Register May, R X
2003 No. 569,efl. 8-1-03;correction in (7) (e) made Under s. 13.92 (4) (b) 7., 1Or every square foot of enclosed area subject to flooding.

Stats., Register December 201 No. 672. b. Thebottom of all openings shall be no more than 12 inches
abovegrade.

c. Openings may not be equipp®dth screens, louvers,
valvesor other coverings or devices unless such devices permit
the automatic entry and disclug of floodwaters.

SPS 321.32 Factory-built fireplaces. Factory—built
fireplacesconsisting of a fire chamber assemldye ormore
chimneysections, a roof assembly and other parts sha#idied

andlisted by a nationally recognized testing laborator .

1 F y y 9 9 The fi y | (3) CEeRTIFICATION OF ELEVATION. A registered land surveyor
(1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace o chitector engineer shall certify the actiglvation in relation
assemblishall beerected and maintained in accordance with thg o4 sea level of the lowesttuctural member required to be

conditionsof the listing. elevated by the provisions of this subchapter

(@) All joints between the wall or decorative facing material 4y ancrorace. The structural systems of all dwellings shall
b%rdesigned, connected and anchorerksist flotation, collapse

draft—stopped(wth a noncombustible .Ca‘.“k or equivalent. or permanent lateral movement due to structural loadstaeskes
(b) Doors installed on factory built fireplaces shall conformatthe base flood elevation.

with the terms of thdisting and the manufacturers installation (5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS

instructionsfor the fireplace unit. Electrical and mechanical equipment shall be placed above the
(2) DisTANCE FROM COMBUSTIBLES. Portions of the manufac baseflood elevation or shall be designed to prevent water contact

turedchimney extendinghrough combustible floors or roof/ceil with the equipment in cas# a flood up to the base flood eleva

ing assemblies shall be installed in accordamitie the distances tion.

listedon the chimney in order to prevent contact witmbustible (6) CONSTRUCTION MATERIALS AND METHODS. All dwellings

materials. constructedn floodplains shall be constructed using materials
(3) HearTHEXTENSIONS. Hearth extensions shall be providedcandmethods designed to minimize flood and water damage.

in accordance with the manufactueelisting. Where no hearth  History: Emen. cr eff. 5-8-96; cr Register February 1997, No. 494¢ff.
extensionis specified in the listing, a hearth extension shall F1-97.
providedin accordance with s. SPS 321.29 (6).

History: Cr. RegisterNovember1979, No. 287, &6-1-80; renum. from Ind SPS 321.34 Construction in coastal floodplains.
21-d3gand ragd r%cgé’ok’))l, Féelegsi,szteiF%bruarxé]lSS& Nf§8395°§“' 33—917-?3:2 crl(lg 9(_al) (1) GeneraL. All dwellings constructed in coastal floodplains
ggdgez:‘r??n;égstéPMarch? 1992, No. 4§gt‘?etzﬂ—affgzl’¥:orreétio?{in (35 made underr shallbe deS|g_ned by a req'stered_arCh'teCt or engineer and shall
5.13.92 (4) (b) 7., Stats., Register December 2080. 672. meetthe requirements of this section and s. SPS 321.33.

RegisterDecember 201l No. 672


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 1-1-2012. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
57 SAFETY AND PROFESSIONAL SERICES SPS 321.40

(2) ELevaTion. All dwellings constructed in a coastal fleod footing blocksshall be positioned with the joint parallel to the
plain shall beelevated so the lowest portion of all structural menmainframe. If a double block pier and 2 footing blocks are used,
berssupporting the lowest flopwith the exception of mat or raft the 2 footing blocks shall be positioned with the joint either paral
foundationspilings, piling caps, columns, grabeams and brac lel or perpendicular to the main frame.
ing, is located at or above the base flood elevation. b. A 16-inch by 16—inch pad constructed of acrylonitrile—bu

(3) ENCLOSURESBELOW BASE FLOOD ELEVATION. Enclosures tadiene—styrenfABS) having a rated load bearingpacity of not
belowthe base flood elevation incaastal floodplain may not be lessthan 6000 pounds.
usedfor human occupancgnd shall be free of all obstructions,  ¢. An 18-inch diameter holeored to below the frost line or
exceptfor non-loadbearing walls and partitions. Non-loadbeafo unfractured bedrock and filled with poured concrete.
Isqguvcvtaelljstgnt?rg:éwgms below base flood elevation shall be con - Ay other materials arsystems approved in advance by

y without causing any structural damage tg, department.

the elevated portion of the dwelling or foundation system due o 6. Piers shall be constructed of concrete blocks, manufactured

the efect of wind loads and water loads acting simultaneously
. . steel stands or manufactured concrete stands. Manufactured
(4) FounpbaTions. All dwellings located in a coastal flood

\ I ﬁgandsshall be labeled for use as piers for manufactured homes.
plain shall be supported and anchored on pilings or columns. The 7 Pi tructedf single stacked te blocks shall b
piling or column shall have adequate soil penetration to resjst /- "'€rS CONSructedl singié stacked concrete blocks shall be

combinedwater and wind loads at the base flood elevation. Pilifgited to @ height of 36 inches. Piers constructed of concrete
or column design shall consider théeet of scour of soil strata. Procksand exceeding 36 inches but less than 80 inches shall be

Mat or raft foundations to support columns may not be used wh&RiStructedising double stacked blocks with each layer opposing
soil under the mat or raft is subject to scour or other erosion fraff direction of the layer undemeath it. Piers constructed of con
waveflow conditions creteblocks and exceeding 80 inches shall be constructed using

History: Emep. ct ef. 5-8-96; cr Register February 1997, No. 494f. d_oubl_eblocks laid in concrete mortar with _each layer opposing the
3-1-97¢orrection in (1) made under s. 13.92 (4) (b) 7., Stats., Regisbecember  directionof the layer underneath it and with each core filldtth
2011No. 672. concreteand a/s—inch steel reinforcing rod.

_ ; 8. All concrete blockshall be 2—core design, construction
SubchapterX| Inﬁglrlr?élgn of Manufactur ed gradeblocks having nominal dimensions of at leasidhes by 8

inches by 16nches. All concrete blocks shall be placed with the
SPS321.40 Installation standards. (1) (a) The instal cores opewertically The concrete block nearest the main frame
; . . ; @ the manufactured home shall be perpendicular to the linear
shall comply with procedures acceptable to the department. directionof the frame. No concrete block megntact the main

. . rame of the home.
b) Acceptable installation procedures shall address all of the . . L .
(b) P P 9. Alternative materials may be used for pier installations pro

following: vided they are approved in advance by the department.

;' zﬁg ?ri%haa:glﬁc;] _10. Piers shall be placed under the main frame of the chassis
' : I at intervals of not more than 7 feet on—centerramahore than 3

3. Structural support, stabilization and anchorage. feetfrom the exterior side afach end wall. The 7—foot spacing

4. Setting. requiremenimay be varied as permitted by footing, spaing

5. \entilation of crawl spaces. soil capacity tables provided by the home manufacturer

6. Connections, plumbing, electrical, A. 11. Piers shall be placed under the bearing points of clear—

7. Joining of home sections. spanopenings of 4 feet or more in center mating walls.

Note: Acceptable installation practices can be found through the Safety and Build 12 Pjers shall be plumb and centered under the contact area

ings Divisions website at wwweommerce.state.wi.us/SB or by contacting the Safe :
andBuildings Division at (608) 264-9596. %tthe point of support. _ _

Note: The design and construction of basements and perifoatefations to sup 13. a. Each pier shall be capped with a solid concrete block
port manufactured homes is addressed under subchapter V at least4 inches thick or a solid wood block having a nominal

(2) (a) Except as provided in pafb), the installation of a thicknessof at least 2 inches.

manufacturedhome produced before April 1, 2007 shall be ;
installedin conformance with the requirements ifieef atthe pier.b' The cap shall be the same width and length as the top of the

time the manufactured home was produced. ¢. The cap shall consist of no more than 2 pieces
(b) The installation of a manufactured home produced before P - N 2 pIeces.
d. Two-piece capshall be positioned with the joint perpen

April 1, 2007 to be installed on piers stalhform to at least all dicul h T
of the following requirements: icularto the main frame.

1. No footing may be placed upamprepared fill material, 14. Wherghimsare utilized, wood sh_ims shall be in_stalled
topsoil, alluvial soil or mud. All oganic matteshall be removed P€tween the pier cap and the frame. Shims shall be driven from
from the area that will be beneath any footing. opposingsides and shall be no less than 4 inches by 8 inches.

2. The soilbearing capacity shall be determined through test 19 Vood caps and shims shall #tdeast equal to No. 2 spruce
by a pocket penetrometer other means of analysis. If the soiPIn€fir havinga minimum fiber bending stress rating of 1200 psi.
bearingcapacity under each intended pier location is less thAfl Wood caps shall be the same species of wood, and all shims
2000pounds per square foot, piers shall be located in accordafg@!l Pe the Same species of woo_d. _ _
with the manufacturés instructions. 16. The combination of a nominal 2-inch solid conctétek

3. The home site shall be graded to permit water to drain frdth@ nominal 2-inch wood cap plus shims shall not exced 3
underthe home and away from the homedaninimum of 5 feet Nches.

from the home. 17. A minimum clearance of 12 inches shall be maintained
4. Every pier shall beupported by a footing. Each footingPeneattthe lowest point of the main frame in the area of any utility
shallbe no less than a nominal 16 inches by 16 inches. connection. A minimum clearance of 12 incheball also be

maintainedunderthe home for at least 75% of the home. The

5. Each footing shall consist of one of the following: remainderof the home may be less than 12 inches above the

a. One nominal 4-inch b¥6—inch by 16—inch solid concrete
h ; . h - roundbut may not touch the ground.
block or 2 no_mlnal 4—|nch by 8—inch b_y 16-inch solid Concrel% History: CR 05-13: cr Register December 2006 No. 61, é1-07; CR
blocks. If a single block pier and 2 footiriocks are used, the 2 08-043:am. (2) (b) 13. Register March 2009 No. 638, &f1-09.
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